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ABSTRACT
May, Mackenzie Brianna. Rumination, mindfulness, and posttraumatic growth during the
coronavirus disease-19 pandemic: A moderated mediation model. Published Doctor of
Philosophy dissertation, University of Northern Colorado, 2022.

Early research examining the impact of the coronavirus disease-19 (COVID-19)
pandemic on the health and well-being of U.S. adult residents suggested the majority were
experiencing an increase in anxiety, depression, and trauma-related symptoms. The current study
responded to calls for mental health professionals to view the COVID-19 pandemic as a form of
mass trauma and sought to understand whether U.S. adult residents reported experiencing
posttraumatic growth (PTG) in response to this mass trauma. Consistent with Tedeschi and
Calhoun’s (2004) theoretical framework of PTG, the current study attempted to replicate a
mediational model that had been used to explain the process of PTG and determine whether
deliberate rumination mediated the relationship between intrusive rumination and PTG in the
current sample. Mindfulness as a moderator of this mediation was also explored in an effort to
add to the preliminary evidence linking mindfulness with rumination and PTG. Eight-two (82)
participants in the current study completed the Impact of Events Scale-COVID19 to assess for
traumatic stress associated with pandemic, the Posttraumatic Growth Inventory to assess for
posttraumatic growth, the Event-Related Rumination Inventory to measure intrusive and
deliberate rumination, and the Mindfulness Attention Awareness Scale to assess for mindfulness.
Multiple linear regression was used to analyze the data and both moderation and mediation
analyses were conducted using PROCESS Macro. Results showed 82 participants who endorsed
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significant levels of distress in response to the COVID-19 pandemic were also experiencing PTG
in response to the COVID-19 pandemic. Consistent with Tedeschi and Calhoun’s theoretical
framework, deliberate rumination mediated the relationship between intrusive rumination and
PTG, suggesting individuals were experiencing the same sequential process of PTG in response
to the COVID-19 pandemic as others had in response to traumatic events such as natural
disasters and other life-threatening events. Trait mindfulness did not appear to have a significant
impact on PTG or the proposed mediation model.

Key words: posttraumatic growth, rumination, mindfulness, covid-19 pandemic.
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CHAPTER I
INTRODUCTION
Background
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that emerged in
2019 (Boyraz & Legros, 2020), more recently characterized as the coronavirus disease (COVID19) global pandemic in March of 2020 (Horesh & Brown, 2020), dramatically impacted the
overall health and well-being of people nationwide (Centers for Disease Control and Prevention;
CDC, 2020). Symptoms associated with a variety of anxiety, depressive, and trauma and
stressor-related disorders increased significantly between April and June of 2020 and people
across the United States reported experiencing higher levels of suicidal ideation, hopelessness
regarding the future, and substance use to cope with stressors and/or emotions related to COVID19 (Boyraz & Legros, 2020; CDC, 2020; Qiu et al., 2020). Early research examining the specific
stressors and worries related to the pandemic found that many people live in fear of becoming
infected and are experiencing greater levels of social isolation due to stay-at-home orders
previously in place nationwide (Boyraz & Legros, 2020; Horesh & Brown, 2020). Many people
are also struggling to cope with job and financial losses, leading to heightened stress related to
paying rent and fear of becoming evicted (Boyraz & Legros, 2020). Additionally, greater racial
discrimination has been reported during this pandemic, especially for those who identify as
Asian American or non-Hispanic Black American (Duane et al., 2020). Individuals who identify
within these groups are likely to face disproportionate economic adversity and experience
increased mental health problems and trauma, which are likely exacerbated during this time,
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contributing to the trauma experienced related to the current pandemic. Although some research
suggested that those who identify as female, within either the young adult or elderly age
brackets, or as healthcare workers who work with COVID-19 patients might be more likely to
experience pandemic-related emotional distress, the majority of research maintained that the
general population, as a whole, is experiencing increased mental distress on some level during
this time.
Coronavirus Disease-19 Pandemic
As Mass Trauma
As a result of this increase in psychological and emotional distress, researchers and
mental health professionals are being encouraged to approach these mental health concerns
similar to those who have suffered from loss, war, violence, natural disasters, and systemic
oppression and are urged to consider this pandemic as a form of mass trauma, or a mass
traumatic event, instead of “stress” or “anxiety” (Duane et al., 2020; Horesh & Brown, 2020;
Raudenska et al., 2020). The unpredictability, sustained need for avoidance from others and
public settings, mass media coverage contributing to hypervigilance, heightened levels of
anticipatory anxiety, and fear associated with the COVID-19 pandemic have all been identified
as characteristics consistent with other forms of mass trauma (Boyraz & Legros, 2020; Duane et
al., 2020; Griffin, 2020; Horesh & Brown, 2020). Intrusive thoughts connected to physical health
and death have also been reported, especially for those diagnosed with the virus or quarantined
due to potential exposure, along with increased negative alterations in mood and cognitions
related to the stressors brought on by the pandemic. Avoidance, intrusive thoughts, elevated
hypervigilance, and increases in negative mood or cognitions are all part of the Diagnostic and
Statistical Manual of Mental Disorders-5 criteria associated with trauma and other stressorrelated disorders (American Psychiatric Association [APA], 2013; Griffin, 2020). In
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acknowledging the overlap in trauma-related symptomology with the distress many individuals
are currently experiencing nationwide during the COVID-19 pandemic, an increase in
posttraumatic stress symptoms (PTSS) and acute stress is expected, facilitating the immediate
need for trauma interventions. Researchers have begun providing guidelines for mental health
professionals to use in response to the COVID-19 pandemic (Cao di San Marco et al., 2020;
Griffin, 2020; Kaslow et al., 2020) including the use of a trauma-informed approach that defines
trauma in relation to three factors: events, experiences, and effects (Griffin, 2020). As COVID19 has spread globally, people worldwide meet the criterion for experiencing a difficult event;
however, whether this qualifies as trauma depends on the individual’s subjective response to the
event. Factors such as overall health, resilience, genetics, social support, and other risk and/or
protective factors could influence the ways in which people respond to the COVID-19 pandemic,
allowing for differing levels of PTSS associated with the event.
Coronavirus Disease-19 Pandemic
and Posttraumatic Growth
Although it is likely a traumatic event, like the COVID-19 pandemic, could contribute to
increased levels of post-traumatic stress, a substantial amount of evidence suggested that
individuals are just as likely to experience positive changes after enduring traumatic life events,
more commonly known as posttraumatic growth (PTG; Tedeschi & Calhoun, 2004). The
presence of PTG has been examined following a myriad of traumatic or distressing events
including after the occurrence of a natural disaster (Bosson et al., 2012; Garcia et al., 2016; Taku
et al., 2015; Wu et al., 2015; Zhou et al., 2015), life-threatening medical diagnosis (Hill &
Watkins, 2017; Lianchao & Tingting, 2020; Soo & Sherman, 2015), interpersonal violence
(Tranter et al., 2020), accidental injury (Dong et al., 2015), and bereavement (Freedle &
Kashubeck-West, 2020; Taku et al., 2008), to name a few. Due to the unprecedented nature of
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the COVID-19 pandemic, PTG has yet to be examined in relation to this event; however, due to
its characterization as a “mass trauma,” it is hypothesized to yield similar relationships with
PTG.
Additionally, although recent data on mental health outcomes related to the current
pandemic suggest increased distress, this does not necessarily mean PTSS is a more likely result
of the pandemic or that PTG is impossible. Posttraumatic growth is often associated with
significant levels of mental and emotional distress (Tedeschi & Calhoun, 2004) and,
unfortunately, this notable amount of suffering appears to be a necessary precursor to the
mechanisms involved in PTG (Seyburn et al., 2020; Taku et al., 2008; Tedeschi & Calhoun,
2004). Research also showed that PTG could co-occur with this posttraumatic distress as
demonstrated within a sample of cancer patients (Lianchao & Tingting, 2020) and bereaved
persons (Calhoun et al., 2010). Specifically, participants in these studies reported oscillating
between fear and loss, consistent with PTSS, and periods of hope and positive change, consistent
with PTG. Even with present emotional distress related to the event, there were moments where
participants were more likely to view the event as an opportunity for personal change and growth
(Calhoun et al., 2010; Lianchao & Tingting, 2020; Vieselmeyer et al., 2017). It is possible the
increased levels of distress experienced across the general population resulting from the COVID19 pandemic might have already begun to initiate the mechanisms of PTG as the current study
examined.
Posttraumatic Growth Theoretical Framework
Tedeschi and Calhoun’s (1996, 2004, 2006, 2008) sequential process model of PTG has
been used as the primary theoretical framework for understanding PTG and was used to inform
the current study. Posttraumatic growth occurs following attempts to adapt to and overcome the
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psychological distress brought on by a traumatic, challenging, or distressing event and is
associated with the experience of individuals whose development has surpassed where they were
prior to the event in some capacity (Tedeschi & Calhoun, 2004). For the event to qualify as one
that could precipitate PTG, an individual must also report a disruption of core cognitive beliefs
(Cann et al., 2010; Choi & In, 2020) related to the event, which then facilitates the integration of
the diversifying experience and the subsequent transformation of previously held beliefs about
the self, relations with others, and the world (Mangelsdorf et al., 2018; Tedeschi & Calhoun,
1996). It is crucial that the distressing or challenging life event misalign with the individual’s
“assumptive world” (Bosson et al., 2012; Janoff-Bulman, 1989), forcing cognitive processes to
occur in an effort to construct new goals, meanings, and schemas, promoting the experience of
PTG.
This persistence in cognitive processing in spite of disengaging with or giving up
previously held beliefs, goals, and schemas is imperative in the process of PTG. Tedeschi and
Calhoun (2004) aligned their definition of cognitive processing with Martin and Tesser’s (1996)
definition of rumination—thinking that is conscious or deliberate, occurs without direct cueing
from the external environment, and revolves around an instrumental theme such as a traumatic
event. During this cognitive processing, survivors reflect on the discrepancies that now exist in
their goals, worldviews, and schemas due to the event and begin to develop a trauma narrative
that views the trauma as a significant turning point, facilitating this discrepancy between what
existed before the event and what can exist after. It is through this process that individuals then
begin to identify and develop new goals, worldviews, and schemas that perpetuate their growth.
Tedeschi and Calhoun (2004) also noted that trauma survivors often reported experiencing
intrusive thoughts and images related to the traumatic event that were highly distressing, which

6
might lead to attempts to understand and manage the aftermath of the trauma that promoted
cognitive processing. This cognitive processing is ultimately identified within this model as an
intermediate step to PTG (Tedeschi & Calhoun, 2004) and evidenced through several studies
(Andrades et al., 2018; Brooks et al., 2017; Kim & Bae, 2019; Lafarge et al., 2020; Lianchao &
Tingting, 2020; O’Connor & Canevello, 2019; Seyburn et al., 2020; Taku et al., 2008, 2009,
2015; Wang et al., 2020; Wu et al., 2015; Zhou et al., 2015).
Rumination and Posttraumatic Growth
This intermediary cognitive processing, also referred to as rumination or the process of
repetitive thought or meditating on information that occurs following the disruption of cognitive
beliefs, was examined in the literature extensively (Bosson et al., 2012; Cann et al., 2011; Li et
al., 2018; Tedeschi & Calhoun, 2004). Although rumination often has a negative connotation in
relation to mental health outcomes and is associated with depression and anxiety (Oginska-Bulik,
2018), researchers have worked to distinguish between two types of rumination that appear to
influence the process of PTG in different ways: intrusive and deliberate rumination (Tedeschi &
Calhoun, 2004). Intrusive rumination involves the cognitive invasion of unexpected and
uninvited thoughts regarding the traumatic event (Nolen-Hoeksema & Davis, 2004; Zhang et al.,
2018). Deliberate rumination, alternatively, has been defined as a more constructive version of
cognitive processing that incorporates meaning-making, problem-solving, and an analysis of the
new situation (Andrades et al., 2018). As outlined in Tedeschi and Calhoun’s (2004) theoretical
framework, PTG appears to occur over the course of a sequential process as individuals
transition from engaging in intrusive rumination to more deliberate rumination following a
distressing and/or traumatic event.
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Existing studies on the relationship between the duration of intrusive rumination and PTG
appeared to support this sequential process (Brooks et al., 2017; Choi & In, 2020; Taku et al.,
2009; Triplett et al., 2012; Zhou et al., 2015). Intrusive rumination that occurs immediately after
the event was found to positively predict PTG (Oginska-Bulik, 2018; Taku et al., 2009), whereas
intrusive rumination that remained six months after the distressing event was more likely to
predict PTSS (Andrades et al., 2018; Garcia et al., 2017; Stockton et al., 2011; Taku et al., 2009).
The longer the individuals continued to experience intrusive rumination following a distressing
event, the more likely they were to experience PTSS/PTSD. However, intrusive rumination that
was shorter-lasting appeared to evolve into more intentional cognitive processing known as
deliberate rumination—an extremely important part of the PTG process.
Furthermore, deliberate rumination has been linked to PTG in previous research (Garcia
et al., 2017; Stockton et al., 2011; Su et al., 2020; Taku et al., 2008; Wang et al., 2020) and
involved moving beyond intrusive, unwanted thoughts about the event and intentionally
revisiting the event in an attempt to make sense of what happened and reconstruct new schemas,
beliefs, and views of the self, others, and world. In studies that looked at both intrusive and
deliberate rumination as potential predictors of PTG, deliberate rumination consistently had a
stronger direct effect on PTG than intrusive rumination (Andrades et al., 2018; Cann et al., 2011;
Garcia & Wlodarczyk, 2018; Li et al., 2018; Taku et al., 2008). Deliberate rumination has also
been identified as both a partial (Andrades et al., 2018) and full (Haspolat & Cirakoglu, 2021;
Kim & Bae, 2019; Oginska-Bulik & Kobylarczyk, 2019; Triplett et al., 2012; Tsai et al., 2016;
Wang et al., 2020; Zhang et al., 2018; Zhou & Wu, 2015) mediator in the relationship between
intrusive rumination and PTG. Andrades et al. (2018) tested both the partial and full mediation of
deliberate rumination between intrusive rumination and PTG within a sample of children and
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adolescents who were affected by the 2010 earthquake in Chile. Although results showed the full
mediation model did not obtain a proper fit, the strongest relationship between variables existed
between deliberate rumination and PTG. This led the authors to conclude that other variables not
examined in their specific study might strengthen the mediation of deliberate rumination.
Additionally, several other researchers all found that deliberate rumination appeared to fully
mediate (Haspolat & Cirakoglu, 2021; Kim & Bae, 2019; Oginska-Bulik & Kobylarczyk, 2019;
Triplett et al., 2012; Tsai et al., 2016; Wang et al., 2020; Zhang et al., 2018; Zhou & Wu, 2015),
rather than partially mediate, the relationship between intrusive rumination and PTG regardless
of the other variables explored in their studies. This full mediation model also remained evident
among a wide variety of populations including children, adolescents, and adults and did not
appear to be related to the type of traumatic and/or distressing event experienced.
As a result of the overwhelming amount of evidence suggesting that PTG occurred across
stages from intrusive to deliberate rumination, the current study attempted to replicate these
findings and determine whether deliberate rumination fully mediated the relationship between
intrusive rumination and PTG among a sample of adults who experienced the COVID-19
pandemic as significantly traumatic and/or distressing. It was hoped the findings of this study
would further support Tedeschi and Calhoun’s (2004) proposed process model of PTG and
provide novel information regarding the ways in which U.S. residents are responding to the mass
trauma associated with the pandemic. With this understanding, researchers could better provide
mental health professionals with information about how to effectively intervene in ways that best
support clients as they continue moving forward during these unprecedented times.
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Intrusive Rumination, Deliberate
Rumination, and Mindfulness
Given the identified sequence of intrusive rumination to deliberate rumination within the
PTG process, it is curious as to why some people are able to engage in deliberate rumination but
others are not. Although previous research indicated a positive relationship between intrusive
rumination immediately after a traumatic event and deliberate rumination (Lianchao & Tingting,
2020; Tedeschi & Calhoun, 2004; Wu et al., 2015; Zhou et al., 2015), where intrusive rumination
migh act as a cue for individuals to begin engaging with their responses to the event more
deliberately and intentionally, research has yet to examine other variables that might influence
this relationship. In an effort to address this gap in the literature, the current study examined
mindfulness as a possible variable playing a significant role in the transition from intrusive
rumination to deliberate rumination. Mindfulness, defined as the awareness that arises from
intentionally attending to the present moment in an open and accepting manner (Petrocchi &
Ottaviani, 2016), has been examined in relation to intrusive rumination in a few different studies
(Conley et al., 2018; Costa et al., 2018; Kubota & Nixon, 2019). In Kubota and Nixon’s (2019)
study, participants who received a brief mindfulness intervention and practiced present-moment
awareness reported a decrease in the intensity of their intrusive ruminations related to the
traumatic event. Cerna et al. (2020) found similar results after comparing a group of participants
who received a brief mindfulness intervention with a control group who did not. Results showed
that intrusive rumination decreased for those in the group who received the mindfulness
intervention and other studies (Conley et al., 2018; Paul et al., 2013) further supported the
conclusion that mindfulness was negatively correlated with intrusive rumination.
In a separate study, Lianchao and Tingting (2020) found that deliberate rumination
mediated the relationship between mindfulness and PTG among a sample of cancer patients.
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These findings led researchers to conclude that mindfulness might help enable individuals to
engage in a process of meaning-making that helps them to make sense of traumatic events,
consistent with deliberate rumination in Tedeschi and Calhoun’s (2004) model of PTG.
Additionally, research conducted by Haspolat and Cirakoglu (2021) tested two moderated
mediation models to determine whether mindfulness moderated the mediation of intrusive
rumination between core belief disruption and PTSS as well as the mediation of deliberate
rumination between core belief disruption and PTG. Results of the study showed that both
mediation models were moderated by mindfulness and, specifically, that taking a nonreactive or
observatory approach to thoughts, as is a component of mindfulness, appeared to decrease the
likelihood of intrusive ruminations following a traumatic event to lead to PTSS. Findings also
showed that an individual’s describing tendency, a characteristic of mindfulness that involves
describing one’s inner experience, was positively related to deliberate rumination and subsequent
PTG. Overall, results of this recent study suggested that mindfulness had a significant influence
on both intrusive and deliberate rumination and supported the current study’s rationale for
examining mindfulness as a potential moderator within the sequential process of PTG.
As research already suggested that intrusive rumination is related to deliberate rumination
within the PTG process (Tedeschi & Calhoun, 2004), and it is known that intrusive rumination
decreases, making way for more deliberate rumination that then facilitates PTG, it was
hypothesized in the current study that mindfulness would moderate this relationship. In other
words, given that mindfulness is associated with decreased intrusive rumination (Conley et al.,
2018; Kubota & Nixon, 2019; Paul et al., 2013) and increased deliberate rumination (Haspolat &
Cirakoglu, 2021; Lianchao & Tingting, 2020), it was hypothesized that mindfulness might
strengthen the transition between intrusive and deliberate rumination that takes place during the
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PTG process. Although preliminary evidence existed suggesting that mindfulness has a
relationship with both intrusive and deliberate rumination, additional research is needed to better
understand the nature of these relationships. To address this gap in the literature, the current
study attempted to further explore the relationships among intrusive rumination, mindfulness,
and deliberate rumination by using a moderated mediation model to test whether mindfulness
moderated the mediation of deliberate rumination between intrusive rumination and PTG and
was involved in the transformation of intrusive rumination to more deliberate rumination.
Study Rationale and Purpose
As the COVID-19 pandemic continues to negatively impact the mental health and wellbeing of people nationwide (Boyraz & Legros, 2020; CDC, 2020; Horesh & Brown, 2020),
mental health professionals are encouraged to consider the global pandemic as a type of mass
traumatic event (Duane et al., 2020; Horesh & Brown, 2020; Raudenska et al., 2020), prepare to
potentially address increasing PTSS, and implement trauma-informed interventions (Cao di San
Marco et al., 2020; Griffin, 2020; Kaslow et al., 2020). To better understand current responses to
the COVID-19 pandemic in the United States and further determine whether immediate trauma
interventions are necessary, the current study recruited a sample of U.S. residents to determine
whether they were experiencing PTG as a result of the COVID-19 pandemic.
Tedeschi and Calhoun’s (2004) theoretical framework outlining the sequential process of
PTG was used to inform this study and the variables selected to better measure and understand
the process of PTG. Both the theory (Tedeschi & Calhoun, 2004, 2006, 2008) and the evidence
of several research studies (Ramos et al., 2018; Taku et al., 2015; Zhou et al., 2015) supported
the idea that PTG occurred following two primary cognitive processes: intrusive rumination and
deliberate rumination. Given that the most recent evidence in this area suggested that both
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intrusive and deliberate rumination predicted PTG (Choi & In., 2020; Eze et al., 2020) and
deliberate rumination appeared to mediate the relationship between intrusive rumination and
PTG (Kim & Bae, 2019; Wang et al., 2020; Wu et al., 2015), the current study tested this
complete mediation model in a sample of U.S. adult residents who experienced the COVID-19
pandemic. A complete mediation model was selected for the current study over a partial
mediation due to the extensive literature providing supporting evidence of the mediating effect of
deliberate rumination on the relationship between intrusive rumination and PTG (Bosson et al.,
2012; Brooks et al., 2017; del Palacio-Gonzalez et al., 2016; Hirooka et al., 2016; Oginska-Bulik
& Kobylarczyk, 2019; Seyburn et al., 2020; Triplett et al., 2012).
Beyond this, the current study attempted to address another gap in the literature by
examining a potential factor that might influence the relationship between intrusive and
deliberate rumination in the PTG process: mindfulness. Intrusive rumination has been shown to
decrease following mindfulness interventions (Conley et al., 2018; Costa et al., 2018; Kubota &
Nixon, 2019; Paul et al., 2013) but deliberate rumination appeared to have a positive correlation
with mindfulness (Lianchao & Tingting, 2020). Additionally, it has been hypothesized that
mindfulness might enable individuals to engage in more meaning-making, consistent with the
thoughts that typically occur during deliberate rumination (Lianchao & Tingting, 2020). Based
on these findings, the current study hypothesized that mindfulness might strengthen the
relationship between intrusive and deliberate rumination within the PTG model. In an effort to
add to the literature in this area, the current study examined mindfulness as a moderator between
intrusive and deliberate rumination to determine whether greater levels of mindfulness
strengthened the mediation of deliberate rumination between intrusive rumination and PTG. The
aim of this was to determine whether mindfulness influenced the shift in cognitive processing
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necessary for individuals to experience PTG and subsequently inform trauma interventions
following the COVID-19 pandemic. Figure 1 illustrates the proposed model.

Figure 1
Proposed Model

Deliberate
Rumination

Mindfulness

Intrusive Rumination

Post-traumatic
Growth

Research Questions and Hypotheses
This correlational study used a moderated mediation model to test the complete
mediation of deliberate rumination on the relationship between intrusive rumination and PTG
and examined whether mindfulness moderated the mediational role of deliberate rumination in
this model. The following research questions and hypotheses guided this study:
Q1

Do intrusive rumination, deliberate rumination, and mindfulness associated with
the COVID-19 pandemic predict PTG in a sample of U.S. adult (ages 18 and
older) residents?

H1

According to the results of a multiple linear regression that will be conducted,
intrusive rumination, deliberate rumination, and mindfulness in response to the
COVID-19 pandemic will significantly predict PTG in a sample of U.S. adult
residents.
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Q2a

Is intrusive rumination indirectly associated to PTG through deliberate rumination
in a sample of adults living in the United States following the COVID-19
pandemic?

H2a

According to the results of PROCESS Macro’s Model 4 analysis, testing for
simple mediation, deliberate rumination will fully mediate the relationship
between intrusive rumination and PTG, meaning intrusive rumination will only
predict PTG through deliberate rumination.

Q2b

Is intrusive rumination directly associated to PTG in a sample of adults living in
the United States following the COVID-19 pandemic?

H2b

According to the results of PROCESS Macro’s Model 4 analysis, testing for
simple mediation, intrusive rumination will not be directly associated to PTG in
this sample.

Q3

Does mindfulness moderate the mediation of deliberate rumination in the
relationship between intrusive rumination and PTG in a sample of adult US
residents following the COVID-19 pandemic?

H3

According to the results of Model 1 using PROCESS Macro, testing for
moderation of one variable, mindfulness will significantly moderate the
relationship between intrusive rumination and deliberate rumination.
Additionally, according the results of Model 7 using PROCESS Macro, testing
the for moderated mediation, mindfulness will significantly moderate the
mediation of deliberate rumination between intrusive rumination and PTG in a
sample of U.S. residents following the COVD-19 pandemic.
Definition of Terms

Deliberate Rumination. A process of actively and repeatedly thinking about traumatic events
and related cues involving problem-solving and meaning-making efforts (Martin &
Tesser, 1996)
Disruption of Cognitive Beliefs. Core beliefs are referred to as a “general set of beliefs a person
has about the universe, how it words, and the individual’s place in it” (Calhoun &
Tedeschi, 2013), p. 16). A disruption of these beliefs, or a challenge to these beliefs,
occurs when the external distressing event disrupts these beliefs and forces constructive
rebuilding of new beliefs.
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Intrusive Rumination. There was no consistent definition of this apparent in the literature;
however, it was most commonly described as the occurrence of traumatic events invading
individual cognition in unexpected ways (Nolen-Hoeksema & Davis, 2004) and it
presented in the form of automatic, repetitive, and uncontrollable thoughts about the
event (Calhoun et al., 2010).
Mindfulness. “The awareness that arises through intentionally attending in an open, accepting,
and discerning way to whatever is arising in the present moment” (Petrocchi & Ottaviani,
2016, p. 92).
Posttraumatic Growth. “Positive psychological change experienced as a result of the struggle
with highly challenging life circumstances” (Tedeschi & Calhoun, 2004, p. 1).
Challenging/Distressing/Traumatic Event. Any event that severely challenges fundamental
assumptions about the self, relationships with others, and the world (Tedeschi &
Calhoun, 2004).
Limitations
This study had several potential limitations. First, the limited research examining the
COVID-19 pandemic and its effects on people nationwide, given its unprecedented nature, was a
limitation as it was still difficult to accurately determine whether individuals were experiencing
the pandemic as a form of mass trauma. Although this study attempted to fill this gap in the
literature, the lack of supporting evidence was a current limitation. Additionally, all data were
collected through the administration of self-report measures, which increased the potential for
inaccurate and/or biased information to be obtained. In an effort to account for the effect of
social desirability, which might be what motivates participants to respond in a false manner,
efforts were made to administer the surveys in an online format to maintain anonymity and
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effectively remove any identifying information. Additionally, another limitation of collecting
data through survey administration was that participants might not completely answer the survey
items or might stop filling out the survey before completing it in its entirety. In an effort to
address this, the current study incorporated the shortest measures available with solid
psychometrics that accurately measured this study’s variables.
Summary
Due to the unprecedented and ongoing nature of the current COVID-19 pandemic,
limited research existed examining whether adult U.S. residents were experiencing traumarelated stressors and symptoms associated with the pandemic and subsequent PTG. Although it
was evident that most were experiencing a variety of other mental health-related problems
(Boyraz & Legros, 2020; CDC, 2020; Qiu et al., 2020) and there was preliminary evidence to
suggest that people were responding to the COVID-19 pandemic as a form of mass trauma
(Boyraz & Legros, 2020; Duane et al., 2020; Griffin, 2020; Horesh & Brown, 2020), research in
this area was lacking. Additionally, relatively limited research has been conducted examining the
role of mindfulness in the mediation of deliberate rumination between intrusive rumination and
PTG (Lianchao & Tingting, 2020). The majority of the research in this area focused on exploring
the relationships between these variables separately with studies either focusing on the
relationships between mindfulness and rumination (Costa et al., 2018; Kubota & Nixon, 2019),
mindfulness and PTG (Huang et al., 2019; Liu et al., 2018; Omid et al., 2017; Xu et al., 2018), or
rumination and PTG (Andrades et al., 2018; Kim & Bae, 2019; Lianchao & Tingting, 2020;
Oginska-Bulik & Kobylarczyk, 2019; Triplett et al., 2012; Wang et al., 2020). The current study
aimed to offer researchers and mental health professionals a greater understanding of the
experiences of U.S. adult residents during the COVID-19 pandemic, specifically whether they
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were viewing it as a traumatic event and experiencing PTG as a result. Additionally, the current
study attempted to add to the PTG literature and used a moderated mediation model in an effort
to better understand the impact that mindfulness had on rumination within the development of
PTG.
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CHAPTER II
REVIEW OF LITERATURE
Introduction
The following review of the literature provides a theoretical and empirical basis for the
current study’s major concepts including posttraumatic growth, intrusive rumination, deliberate
rumination, and mindfulness. Posttraumatic growth and the theoretical framework are discussed
first, followed by rumination and its relationship to posttraumatic growth. Literature on intrusive
and deliberate rumination is reviewed in depth followed by research on mindfulness and its
relationships to both posttraumatic growth and rumination. The following review of literature
closes with a summary, brief rationale, and the implications for the study described.
Posttraumatic Growth
Posttraumatic growth (PTG), defined as “positive psychological change experienced as a
result of the struggle with highly challenging life circumstance” (Tedeschi & Calhoun, 2004, p.
1), has been studied and described in depth through extensive empirical research (Bosson et al.,
2012; Eze et al., 2020; Garcia et al., 2016; Hammer et al., 2019; Kielb et al., 2019; Lee et al.,
2020; Seyburn et al., 2020; Stockton et al., 2011; Taku et al., 2009, 2015; Triplett et al., 2012;
Zhang et al., 2013; Zhou & Wu, 2015). It has been associated with higher levels of resilience
(Ikizer & Ozel, 2020; Lee et al., 2020; Stein et al., 2020), social support (Boullion et al., 2020;
Shang et al., 2020; Tedeschi & Calhoun, 2004; Wang & Wu, 2020), gratitude (Wang & Wu,
2020 ), and greater feelings of meaning in life (Boullion et al., 2020; Tedeschi & Calhoun,
2004).The Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996) has been used
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across the majority of studies examining PTG and has been adapted for use among different
cultural (Khechuashvili, 2016; Kim et al., 2016; Teixeira & Pereira, 2013) and age groups
(Kilmer et al., 2009) and has been translated into Spanish (Castro et al., 2015) and Italian (Prati
& Pietrantoni, 2014). A shorter form of the PTGI has also been developed, consisting of only
eight items instead of the original 21 (Arpawong et al., 2016). The Stress-Related Growth Scale
– Revised (SRGS; Boals & Schuler, 2018) has also been used more recently to measure
posttraumatic growth. This measure, however, allows participants to respond to items and report
whether they have experienced a negative change or a positive change in a particular area
following the traumatic and/or distressing event. Given that the current study only looked at
positive changes following the COVID-19 pandemic and that the PTGI was developed from and
based off of Tedeschi and Calhoun’s (2004) theoretical framework, which was used to inform
the current study, the PTGI was selected to measure PTG.
Tedeschi and Calhoun’s (2004, 2006) five-factor sequential process model of PTG is the
most widely used theoretical model within the PTG literature; however, a few other models have
been proposed to expand upon this (Brooks et al., 2017; Maercker & Zoellner, 2004). Maercker
and Zoellner (2004) proposed a two-component model of PTG, the Janus face model, to
acknowledge the two sides of posttraumatic growth. First, they proposed the more constructive,
transcending side of PTG mentioned in Tedeschi and Calhoun’s (2004) original model and they
also proposed a more self-deceptive, illusory side to PTG that might involve denial, avoidance,
or wishful thinking regarding the individual’s response to the traumatic event. Additionally,
more recently, Brooks et al. (2017) proposed the Cognitive Growth and Stress model that also
stemmed from and expanded upon Tedeschi and Calhoun’s (2004) sequential process model.
The authors incorporated the cognitive constructs proposed by Tedeschi and Calhoun (2004),
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intrusive and deliberate rumination, and expanded upon this by exploring the ways in which
event centrality and perceived control might influence the transformational model of PTG
(Brooks et al., 2017; Tedeschi & Calhoun, 2004). In this model, perceived control, meaning how
much control an individual feels they have over a traumatic event occurring again in the future as
well as how they respond to the event presently, is believed to determine current levels of
psychological distress associated with both posttraumatic stress (PTS) and PTG. Additionally,
event centrality, defined as the degree to which people who have experienced a difficult event
define and view themselves as someone who has experienced adversity, is also associated with
both distress and growth (Brooks et al., 2017). In an effort to better understand the ways in which
perceived control, event centrality, and rumination interact and add to Tedeschi and Calhoun’s
(2004) sequential process model, the cognitive growth and stress model was tested among a
sample of people exposed to a wide range of events characterized by adversity. The most
significant relationships in this model emerged between rumination and PTG, although all
variables positively predicted PTG in this model, suggesting other types of cognitive processing
may be important in the PTG process (Brooks et al., 2017).
Theoretical Framework
Given that Tedeschi and Calhoun’s (2004) sequential process model has been extensively
used to inform the majority of empirical evidence on PTG and other models only attempt to
expand upon this existing model, Tedeschi and Calhoun’s original sequential process model was
used to inform the current study. This theoretical framework stemmed from an initial observation
where Tedeschi and Calhoun noticed that people often reported unexpected outcomes and
personal growth during and in the aftermath of trauma. In their theoretical framework, the words
“trauma,” “crisis,” “highly stressful events,” and “challenging or distressing events” were used
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interchangeably and referred to a set of circumstances characterized by significant challenges to
the individual’s understanding of the world and where they fit into that view of the world
(Janoff-Bulman, 1992; Tedeschi & Calhoun, 2004). Although PTG focuses on the positive
changes following a challenging or distressing event, Tedeschi and Calhoun emphasized that the
event itself is still often very painful and has the potential to promote not only psychological
distress but the onset of posttraumatic stress symptoms. Within this framework, the authors made
an effort to distinguish between posttraumatic stress and PTG and recognized that these painful
events should not only be viewed as precursors to growth but could also be precursors to more
severe psychiatric disorders and mental, social, and emotional distress.
Characteristics of the traumatic event such as the intensity, severity, and duration of
physical threat or suffering often influence how an individual might respond to the event and
could predict subsequent anxiety and/or specific fears (Tedeschi & Calhoun, 2004). Depression,
grief, guilt, general irritability, and anger along with negative alterations in patterns of thinking
are also common responses to challenging events. Physical symptoms are also typical and might
include muscle tension and aches, gastric problems, fatigue, or symptoms associated with
hypervigilance such as increased heart rate and restlessness (APA, 2013). A description of these
unpleasant and painful symptoms associated with experiencing a traumatic or distressing event
was included within this theoretical framework because the authors wanted to acknowledge that
continuing and significant personal distress and growth could coexist and often do in the event of
PTG. Although some people might develop a disorder characterized by this distress, such as
posttraumatic stress disorder (PTSD; APA, 2013), researchers maintained this number is small
(APA, 2013) and that 30-70% of people who experience a traumatic event report some form of
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growth (Joseph, 2011) in conjunction with this distress, which has been historically observed
(Tedeschi & Calhoun, 1995).
Although Tedeschi and Calhoun (2004) were the first to define PTG and propose a
theoretical framework for PTG, several other researchers proposed concepts similar to PTG such
as “perceived benefits or aspects” (Calhoun & Tedeschi, 1991), “the transformation of trauma”
(Calhoun & Tedeschi, 1991), “stress-related growth” (Park et al., 1996), “flourishing” (Ryff &
Singer, 1998), and “positive reinterpretation” (Scheier et al., 1986), all of which have been
previously used to describe a similar experience of positive change in the aftermath of trauma
(Tedeschi & Calhoun, 2004). To further differentiate PTG from these previously studied
concepts, Tedeschi and Calhoun emphasized that PTG describes the experience of people who
have developmentally surpassed where they were before the struggle or crisis occurred in at least
some area. Within the theoretical framework, PTG was also differentiated from resilience
(Werner, 1989), described as an ability to go on with life after hardship and hardiness (Kobasa,
1979), identified as a set of tendencies toward commitment and control in response to difficult
life events, and optimism (Scheier & Carver, 1985), or an expectation of positive outcomes
following events, which some might commonly mistake for PTG (Tedeschi & Calhoun, 2004).
Tedeschi and Calhoun also affirmed that the type of traumatic or challenging event that
precipitated PTG could widely vary and noted that PTG has been reported in relation to
bereavement, natural disasters, various medical problems, motor vehicle accidents, sexual assault
and sexual abuse, combat, refugee experiences, and being taken hostage, to name a few. The
only criterion necessary for an event to qualify as traumatic or distressing is it must challenge the
individual’s beliefs and assumptions about the world (Janoff-Bulman, 1992; Tedeschi &
Calhoun, 2004).
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Domains of Posttraumatic Growth
Tedeschi and Calhoun (2004) asserted that this challenge to the individual’s beliefs and
assumptions about the world is often associated with significant levels of psychological distress.
The event itself would likely always remain a painful memory and a source of uncomfortable
emotions and cognitions; however, this challenge in beliefs forces a survival response where the
individual attempts to make meaning out of the trauma and views it as a catalyst for necessary,
purposeful, and life-changing growth (Tedeschi & Calhoun, 2004). Within PTG, Tedeschi and
Calhoun identified five domains that categorized the growth that occurs, domains that were
measured within the Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996) and
utilized in the current study. The first domain, greater appreciation of life and changed priorities
(Tedeschi & Calhoun, 1996), refers to an altered sense of what is important, where individuals
often reported recognizing the “smaller joys” (Jordan, 2000) in life and experienced a shift in
their priorities. Another domain associated with PTG, more intimate relationships with others
(Tedeschi & Calhoun, 1996), is associated with an increase in more meaningful and close
relationships with others following the event. This is typically common after experiencing a form
of loss where individuals must reconstruct their support system and typically receive support
from people who they might not have realized could be close sources of support prior to the loss.
A greater sense of personal strength (Tedeschi & Calhoun, 1996), another domain within PTG,
primarily involves the recognition of obtaining greater levels of internal strength where
individuals often report feeling as if they can handle things with a greater sense of ease, grace,
and vulnerability. Recognition of new possibilities or paths for one’s life (Tedeschi & Calhoun,
1996) describes the process many people experiencing PTG go through where they begin to
envision new career paths or lifestyles for themselves that might or might not be related to the
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event itself. The final domain that comprises PTG, spiritual development (Tedeschi & Calhoun,
1996), refers to increased engagement with existential questions and a search for purpose, even
among those who do not identify as religious or spiritual.
Sequential Process of Posttraumatic
Growth
Although these five domains described the experiences that often present during PTG,
Tedeschi and Calhoun’s (2004) theoretical framework primarily focused on the sequential
process that takes place to set PTG in motion. Following the event that must be difficult enough
to challenge the individual’s assumptive world, the individual on the path to PTG begins the
cognitive processing necessary for growth. This ability to engage in cognitive processing is
further influenced by the individual’s personality characteristics, ability to manage initial distress
associated with the event, and sources of social support where disclosure about this distress feels
safe (Tedeschi & Calhoun, 2004). Personality traits such as extraversion, openness to experience,
and optimism were associated with greater levels of PTG (Tedeschi & Calhoun, 1996); an ability
to manage initial distress, potentially through “grief-work,” also provided enough stability and
regulation so the individual was able to engage in the cognitive processing necessary for PTG
(Tedeschi & Calhoun, 2004). Additionally, the presence of a close support system, whether
through family, friends, or support groups and a willingness to disclose narratives related to the
event, was shown to facilitate the development of a trauma narrative that then put the processing
into motion. Beyond these individual characteristics, Tedeschi and Calhoun’s theoretical
framework described another important piece that must occur before true cognitive processing
can begin—a release of certain goals and assumptions that were challenged by the event and an
attempt to build new schemas, goals, and meaning.
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Cognitive processing, also referred to as rumination or thinking that is conscious, does
not involve direct cueing from the environment and revolves around a specific theme such as a
traumatic event (Martin & Tesser, 1996; Tedeschi & Calhoun, 2004), comprising the majority of
the work and engagement necessary to experience PTG. This type of event-related rumination
often begins the process of trauma narrative development or an understanding of the trauma as a
turning point (Tedeschi & Calhoun, 1995, 2004) where prior beliefs that could exist before the
traumatic event could now no longer persevere. Goals that were once held and believed to be
attainable such as visions for the future that can no longer happen following a loss, natural
disaster, or diagnosed life-threatening illness, etc., must be released (Tedeschi & Calhoun, 2004).
It is then through intentional and conscious rumination that the individual works to create and
imagine new goals, schemas, and beliefs that could exist within the new reality after the
traumatic event. Within this theoretical framework, Tedeschi and Calhoun (2004) also noted that
this type of deliberate, conscious, and reflective cognitive processing typically occurs between
intrusive, automatic thinking about the event, which usually happens directly following the
event, and posttraumatic growth. As a result of this proposition, several studies that are discussed
further have worked to understand and test for this relationship between challenge to core beliefs
and assumptions, intrusive rumination, deliberate rumination, and PTG. Additionally, within this
theoretical framework, Tedeschi and Calhoun asserted that PTG could be both an outcome and
an ongoing process depending on the individual. For some, cognitive processing, or the
engagement in both intrusive and deliberate rumination, might slowly taper off over time as an
outcome is reached. However, the results of other longitudinal studies suggested cognitive
processing might ebb and flow over time based on the individual’s level of growth and
experiences at the time.
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Rumination
Cognitive processing, more commonly referred to as rumination, is a type of repetitive
thinking (Lindstrom et al., 2013; Watkins, 2008) characterized as either intrusive, when
unwanted thoughts invade an individual’s cognitive world (Nolen-Hoeksema & Davis, 2004), or
deliberate, when the repetitive thoughts are intentional and involve reflection and purposeful
reexamining of the event and issues surrounding it (Lindstrom et al., 2013). Although intrusive
and deliberate rumination were examined in the current study and discussed in Tedeschi and
Calhoun’s (2004) theoretical framework of PTG, the majority of existing literature on rumination
focused on depressive rumination and defined as the repetitive thoughts about emotionally
relevant experiences associated with depression and bipolar disorder (Kovacs et al., 2020) and
linked with general negative affect (Boelen & Lenferink, 2020). Additionally, rumination was
often discussed and referenced in the literature as a symptom or condition associated with a
particular mental disorder or problem (Kovacs et al., 2020) or it was used to explain some sort of
relationship between two other concepts (Tedeschi & Calhoun, 2004) as opposed to existing
within its own theoretical framework.
Several different instruments have been constructed to measure rumination, starting with
the Scott McIntosh Rumination Inventory (Scott & McIntosh, 1999) and designed to measure
ruminative thought as an individual trait. This nine-item inventory measures three domains of
rumination including emotionality, motivation, and distraction. There were also the Rumination
on Sadness Scale (Conway et al., 2000) and the Stress Reactive Rumination Scale (Alloy et al.,
2000) designed to assess for ruminative thoughts related to depression, corresponding with the
majority of literature on rumination. The Ruminative Response Scale (Treynor et al., 2003) has
22 items that measure responses to depressed mood across three factors: depression, brooding,
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and reflection. The Brief State Rumination Inventory (Marchetti et al., 2018) is another
assessment designed to assess for trait rumination, negative affect, and symptoms of both
depression and anxiety; it is more recent and has been translated into both Dutch and English.
The final measures of rumination are the Rumination Questionnaire (Mellings & Alden, 2000)
and the Event Related Rumination Inventory (ERRI; Cann et al., 2011), which have both been
used to measure rumination in response to a particular event. The ERRI was used in the current
study because it is the only measure with subscales focusing on intrusive and deliberate
rumination and was consistently used throughout PTG literature.
Rumination and Posttraumatic
Growth
Generally, rumination has been positively correlated with PTG and social support among
a group of stroke survivors (Peng & Wan, 2018), associated with PTG when individuals engage
in rumination immediately after the event (Calhoun et al., 2000), and identified as a general
predictor of PTG across multiple studies (Villanova-Quiroga et al., 2018). Rumination has also
been compared to and contrasted with another important component of the PTG process
associated with the traumatic event—a challenge to core beliefs or an individual’s assumptive
world (Tedeschi & Calhoun, 2004). This challenge to beliefs, also known as the disruption of
cognitive beliefs, has been defined as an event that challenges the “general set of beliefs and
assumptions about the world, that guide actions and help understand the causes and reasons for
what happens” (Tedeschi & Calhoun, 2004, p. 16). As reviewed in Tedeschi and Calhoun’s
(2004) theoretical framework, this challenge to core beliefs associated with the traumatic event is
one of the most significant predictors of PTG to date (Freedle & Kashubeck-West, 2020;
Lindstrom et al., 2013; Morgan & Desmarais, 2017).
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It was understood in the literature that PTG cannot occur without this challenge to
beliefs; however, researchers are still trying to understand the intricacies involved in the
processes that occur following this challenge to beliefs that then facilitates PTG, which is where
the research on rumination begins to emerge. In a study examining the disruption of core beliefs,
intrusive rumination, deliberate rumination, and PTG following an earthquake in Japan (Taku et
al., 2015), researchers found PTG was more likely to occur when core beliefs were challenged
and subsequently reexamined quickly following the earthquake; that participants who reported
having engaged in both intrusive and deliberate rumination were more likely to report PTG.
Ramos et al. (2018) also found that just challenge to one’s core beliefs predicted both positive
and negative outcomes in a sample of women given a recent breast cancer diagnosis. These
results suggested that even though challenge to beliefs predicted PTG, there was another type of
cognitive processing involved that facilitated and strengthened the likelihood of PTG instead of
further negative outcomes like PTSS or PTSD. Challenges to core beliefs significantly predicted
both intrusive and deliberate rumination (Morgan et al., 2017; Ramos et al., 2018; Taku et al.,
2015; Triplett et al., 2012; Zhou et al., 2015) and deliberate rumination was found to mediate the
relationship between core belief challenge and PTG (Freedle & Kashubeck-West, 2020; Hammer
et al., 2019; Kramer et al., 2019; Zhou et al., 2015). As the relationship between core belief
challenge and rumination was supported not only in theory (Tedeschi & Calhoun, 2004) but
through the aforementioned evidence, much of the literature exploring the relationships between
rumination and PTG assumed that core belief challenge was a known part of the PTG process
and therefore did not include this as a prospective variable. As a result, the current study
assumed that as well and focused solely on intrusive and deliberate rumination with the
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knowledge that core belief challenge played a crucial role in this process before rumination
begins.
Rumination as a Predictor
Both intrusive and deliberate rumination have been researched at length as predictors for
PTG, PTSD, PTSS, and psychological distress (PD) in general. Consistently, evidence
demonstrated that deliberate rumination is a significant predictor of PTG (Andrades et al., 2018;
del Palacio-Gonzalez et al., 2016; Dong et al., 2015; Garcia et al., 2017; Kelly et al., 2018;
Oginska-Bulik, 2018; Stockton et al., 2011; Su et al., 2020); however, the results on intrusive
rumination and predictors for PTSD, PTSS, and PD were shown to be more inconsistent and
dependent upon other variables incorporated into the study. Intrusive rumination was moderately
linked with PTSS in a sample of mothers of children with intellectual disability (Kielb et al.,
2019) but was not found to be associated with PTG. In this study, researchers concluded there
might have been more external factors, such as co-parenting dynamics or coping mechanisms,
involved in the PTG process for this sample. In some studies, intrusive rumination was found to
be a predictor for PTSD symptoms (Morgan et al., 2017; Ramos et al., 2018; Wozniak et al.,
2020), PD (Hill & Watkins, 2017; Koutrouli et al., 2016; Morris & Shakespeare-Finch, 2011), or
was negatively correlated with PTG (Koutrouli et al., 2016; Li et al., 2018; Zhang et al., 2013),
suggesting intrusive rumination alone was more likely to be associated with posttraumatic stress
than PTG. However, in a sample of bereaved Japanese university students, PTG was assessed at
two months following the loss and then again at five months. Results showed intrusive
rumination at five months following the loss predicted greater levels of PD whereas deliberate
rumination at five months predicted PTG (Taku et al., 2008), suggesting the timing and duration
of intrusive rumination might play a role in predicting PTG versus PTSS. Additionally, results of
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this study supported Tedeschi and Calhoun’s (2004) theoretical framework as it was reported
that high levels of PD and PTG co-existed at five months, suggesting both intrusive and
deliberate rumination might be involved as predictors of PTG in different ways. Taku et al.
(2009) also found intrusive rumination to be a predictor of PTG but deliberate rumination was
identified as an even stronger predictor of PTG. It was then concluded that rumination was likely
multidimensional and evolves across time, suggesting intrusive rumination’s ability to predict
PTSD, PTSS, or PTG might be dependent upon its interaction with deliberate rumination over
time. This conclusion, along with similar ones across studies, led many researchers to begin
examining both intrusive and deliberate rumination as potential mediators in this process to
better understand this multidimensionality.
Rumination as a Mediator
In several samples of both adults and children following a variety of traumatic events,
deliberate rumination was found to mediate the relationship between PTG and positive religious
coping (Bosson et al., 2012), subjective severity of the event (Garcia & Wlodarczyk, 2018),
quality of death in a sample of family members of cancer patients (Hirooka et al., 2016),
intrusive rumination (Wu et al., 2015), positive reappraisal following Chilean military
dictatorship (Castro et al., 2019) and posttraumatic cognitive change (Zhang et al., 2018).
Although some of the exploratory variables changed, such as looking at various coping
mechanisms, it was evident that mediational models focused primarily on intrusive rumination,
deliberate rumination, and PTG (Khechuashvili, 2019). In another longitudinal study, both
intrusive rumination and deliberate rumination were assessed three and a half years following an
earthquake and PTSD and PTG were measured four and a half years later (Wang et al., 2020).
Deliberate rumination was found to mediate the relationship between intrusive rumination and
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PTG and consistent with Tedeschi and Calhoun’s (2004) theoretical framework, fear and guilt
predicted PTG, indicating a certain level of distress was necessary for PTG to occur. When
looking at intrusive rumination as a mediator, results were again mixed. Intrusive rumination was
found to mediate the relationship between PTSD and posttraumatic cognitive change (Zhang et
al., 2018) as well as challenges to core beliefs (Zhou et al., 2015). Additionally, the timing of the
intrusive rumination appeared to matter as intrusive rumination immediately after the traumatic
event was shown to predict PTG through deliberate rumination; however, intrusive rumination
that remained a year and a half after the event predicted PTSD (Wu et al., 2015; Zhou & Wu,
2016).
Rumination in the Posttraumatic
Growth Model
Evidence for this model of PTG discussed in Tedeschi and Calhoun’s (2004) theoretical
framework, where challenges in core beliefs led to intrusive rumination, which further led to
deliberate rumination, and subsequent PTG has been demonstrated across multiple studies
(Bosson et al., 2012; Brooks et al., 2017; del Palacio-Gonzalez et al., 2016; Hirooka et al., 2016;
Oginska-Bulik & Kobylarczyk, 2019; Seyburn et al., 2020; Triplett et al., 2012).
In a sample of middle school students who survived an earthquake, Zhou et al. (2015)
found deliberate rumination mediated the relationship between both challenges to core beliefs
and PTG as well as between intrusive rumination and PTG. Interestingly, challenges to core
beliefs predicted both PTSD and PTG in this sample; however, PTSD was predicted through
intrusive rumination and PTG was predicted through deliberate rumination, leading the
researchers to conclude that intrusive rumination might signal for individuals to begin the
process of deliberate rumination. Eze et al. (2020) looked at the relationships among core beliefs
challenge, intrusive rumination, PTG, and the five domains of PTG (spiritual growth,
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relationships with others, personal strength, new appreciation of life, and new possibilities) as
described in Tedeschi and Calhoun’s (2004) theoretical framework. It was found that intrusive
rumination mediated the association of core beliefs challenge, a precursor to rumination, with
three of the five domains: appreciation of life, personal strength, and relationships with others
(Eze et al., 2020) In this same study, deliberate rumination mediated the association between
core beliefs challenge and four of the five domains: new possibilities, personal strength, spiritual
growth, and relationships with others. It was evident, based on these and similar results, that both
intrusive and deliberate rumination likely accounted for the process individuals engaged in when
moving from core beliefs challenge to PTG and further contributed to the experiences associated
with the domains of PTG. The results of another study assessing for PTG in a group of middle
school students following an earthquake suggested deliberate rumination partly mediated both
the relationship between challenges to core beliefs and PTG as well as between intrusive
rumination and PTG (Zhou et al., 2016), providing additional evidence for this sequential
process. This sequential process has also been tested across a variety of populations after
experience differing traumatic events including a sample of people grieving after divorce where
this process of greater disruption of core beliefs was observed, which led to greater intrusive
rumination and more deliberate rumination and PTG (O’Connor & Canevello, 2019).
Factors Associated with Deliberate
Rumination
Limited research has been conducted examining potential factors influencing engagement
in deliberate rumination even though it was evident that deliberate rumination is such a crucial
component of the cognitive processing necessary for PTG to occur. Zhou and Wu (2015)
hypothesized that gratitude might influence the amount of deliberate rumination individuals
engage in and tested this hypothesis by collecting data from a group of adolescent survivors of an
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earthquake at three different time points: 3.5 years later, 4.5 years later, and 5.5 years later.
Gratitude at 3.5 years following the earthquake predicted PTG at 5.5 years and deliberate
rumination at 4.5 years. However, gratitude at 4.5 years following the earthquake did not predict
deliberate rumination at 5.5 years. Additionally, deliberate rumination only predicted PTG
between 4.5 and 5.5 years following the earthquake and deliberate rumination mediated the
relationship between gratitude and PTG. As a result, researchers concluded it was gratitude’s
tendency to help people become more “open-minded and flexible” (Johnson & Fredrickson,
2005; Zhou & Wu, 2015) that might have led to the deliberate rumination necessary for PTG.
Similarly, Kim and Bae (2019) explored the moderating effect of gratitude on the mediating
effect of deliberate rumination on the relationship between intrusive rumination and PTG.
Results supported the researchers’ hypothesis and it was concluded that gratitude did strengthen
this mediation, leading them to conclude that gratitude appeared to reinforce the effect of
deliberate rumination on PTG.
Mundey et al. (2019) also wondered what factors might influence deliberate rumination
and used Tedeschi and Calhoun’s (2004) theoretical framework to guide the selection of their
variables. In this study, researchers tested emotional intelligence, management of intrusive
rumination, and goal disengagement among a sample of adults who survived cancer. Results
showed a positive correlation among emotional intelligence, deliberate rumination, and PTG,
suggesting emotional intelligence might be a factor that enhanced deliberate rumination.
Although some evidence existed that emotional intelligence might influence deliberate
rumination or gratitude might impact it due to gratitude’s ability to facilitate greater cognitive
flexibility, the research in this area remained scarce. As a result, the current study attempted to
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address this gap in the literature by proposing another potential factor that might influence
deliberate rumination: mindfulness.
Mindfulness
Mindfulness has broadly been defined as an awareness and receptive attention to present
events and experience (Brown & Ryan, 2003). Much of the literature examining mindfulness
further broke down this concept into two subtypes: dispositional mindfulness and trait
mindfulness. Dispositional mindfulness has been defined as the tendency to engage in awareness
of the contexts that arise in daily life through the process of openly and non-judgmentally
attending to the flow of internal and external stimuli (Baer et al., 2006; Hanley et al., 2017). Trait
mindfulness, defined as the general state of being attentive to and aware of what is taking place
in the present moment (Brown & Ryan, 2003; Chopko & Schwartz, 2009; Hanley et al., 2015),
was also examined in relation to PTG and was, therefore, the variable referenced in the current
study. Mindfulness consists of several different characteristics including a clear, nonconceptual/nondiscriminatory and flexible awareness and understanding of one’s inner and outer
worlds (Brown et al., 2007).
Several different instruments have been developed in an effort to measure this construct.
The Freiburg Mindfulness Inventory (Buchheld et al., 2001) is a 14-item measure designed to
measure the respondent’s experience of mindfulness and could be applied to a variety of contexts
and tailored to incorporate a timeframe. The Kentucky Inventory of Mindfulness (Baer et al.,
2004) is another measure designed to assess for mindfulness skills. The 39-item self-report
inventory was designed to help professionals who taught mindfulness gauge their clients’
strengths and weaknesses related to mindfulness. The 39-item Five Facet Mindfulness
Questionnaire (Baer et al., 2006) is designed to measure the effectiveness of mindfulness
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interventions, such as Mindfulness-Based Stress Reduction, by looking at the impact of
mindfulness on depression, anxiety, and stress. The Southampton Mindfulness Questionnaire
(Baer et al., 2006) is a 16-item measure that specifically measures mindful responses to thoughts
that arise. The Cognitive and Affective Mindfulness Scale-Revised (Feldman et al., 2003),
another measure of mindfulness, includes 12 items that focus on measuring the conceptualization
of mindfulness with language that is easier to understand with the intent of reaching respondents
who might not have had any sort of mindfulness training. The Langer Mindfulness Scale (Pirson
et al., 2012) is another inventory that measures mindfulness across four subscales: flexibility,
novelty-seeking, novelty-producing, and engagement. Additionally, the Philadelphia
Mindfulness Scale (Cardaciotto et al., 2008) and the Mindful Attention Awareness Scale
(MAAS; Brown & Ryan, 2003) both attempted to measure present-moment awareness and
acceptance, two primary components of mindfulness. Due to its popularity and validity across a
different cultures and age groups, the MAAS was used to measure mindfulness in the current
study.
Mindfulness theory, rooted in Buddhist literature and practice (Brown et al., 2007), is
similar to many other theories in psychology focusing on awareness and consciousness, some of
which include theories of self-awareness (Buss, 1980; Carver & Scheier, 1998; Duvan &
Wicklund, 1972) and integrative awareness (Freud, 1912; Meichenbaum, 1979; Rogers, 1961).
Mindfulness has been positively associated with better physical health (Brown et al., 2007;
Mioduszewski et al., 2018), abilities to regulate behavior (Brown et al., 2007), greater quality of
interpersonal/social relationships (Brown et al., 2007; Simou & Moraitou, 2018), and general
mental health and overall well-being (Brown et al., 2007; MacDonald & Olsen, 2020; Strohmaier
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et al., 2020). Mindfulness was also linked to PTG in a variety of studies (Chopko & Schwartz,
2009; Omid et al., 2017; Rudaz et al., 2018; Xu et al., 2018) as described below.
Posttraumatic Growth and
Mindfulness
Much of the literature examining relationships between PTG and mindfulness focused on
two types of mindfulness: dispositional mindfulness and/or trait mindfulness. Dispositional
mindfulness has been defined as the tendency to engage in awareness of the contexts that arise in
daily life through the process of openly and non-judgmentally attending to the flow of internal
and external stimuli (Baer et al., 2006; Hanley et al., 2017). In one study attempting to identify
whether dispositional mindfulness predicted either PTG or PD in a sample of cancer patients
(Omid et al., 2017), the authors referenced cognitive processing, similar to the rumination
previously described, as one of the factors that was shown to impact adaptation following the
diagnosis of a disease such as cancer (Greenberg, 1995). Researchers in this study further
acknowledged that mindfulness, their chosen variable, was associated with cognitive processing
(Kabat-Zinn, 2003; Walsh et al., 2018). Different components of dispositional mindfulness such
as observing, acting with awareness, nonreactivity to inner experience, and the general ability to
describe parts of mindfulness significantly predicted both PD and PTG. Based on these results,
the authors concluded that people who engaged in more mindfulness often experienced their
emotions directly instead of avoiding them, which likely explained that this emotional
experiencing could either lead to PD or PTG depending upon other mechanisms involved. Xu et
al. (2018) looked at dispositional mindfulness as a potential moderator between depression and
PTG in a sample of Chinese adolescents following a tornado. Results of this study showed that
individuals with more depressive symptoms displayed more mindfulness and reported
experiencing more subsequent PTG. These data again aligned with Tedeschi and Calhoun’s
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(2004) model emphasizing that a significant amount of distress was necessary for PTG to occur,
and these results suggested that mindfulness might play an important role in that PTG process.
Huang et al. (2019) also examined the role of dispositional mindfulness and emotion regulation
strategies as predictors for PTSD and PTG in a sample of Chinese firefighters who often
experienced difficult and critical incidents during their daily work. Results of this study showed
that dispositional mindfulness negatively predicted PTSD and positively predicted PTG; further,
the negative effect on PTSD occurred indirectly through cognitive reappraisal and expressive
suppression. It was evident that, consistent with previous findings, dispositional mindfulness
appeared to aid in the cognitive processing and emotional experiencing necessary to move
through to PTG following a traumatic and/or challenging event; however, it could also facilitate
the onset of PTSD or PD depending on the co-occurring cognitive processes.
Trait mindfulness, defined as the general state of being attentive to and aware of what is
taking place in the present moment (Brown & Ryan, 2003; Chopko & Schwartz, 2009; Hanley et
al., 2015) has also been examined in relation to PTG. Two studies explored relationships among
trait mindfulness, PTG, and some form or spiritual growth (Chopko & Schwartz, 2009) or
spiritual mindfulness (Rudaz et al., 2018), as spirituality is a domain of PTG as outlined by
Tedeschi and Calhoun’s (2004) theoretical framework. Chopko and Schwartz (2009) found that
active efforts toward spiritual growth were positively associated with PTG whereas simply
accepting events without judgment, consistent with trait mindfulness, was negatively correlated
with PTG. Similarly, Rudaz et al. (2018) found mindfulness moderated the effect of spiritual
coping on personal growth, a concept similar to PTG. Results of both of these studies suggested
mindfulness alone was not enough to elicit PTG and indicated an additional active-engagement
component was a crucial part of the process. However, mindfulness did appear to impact PTG in
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at least some regard. An et al. (2018) also looked at trait mindfulness, PTSS, and PTG in a
sample of adolescent survivors following an earthquake at two separate time points: six months
after the earthquake and nine months after the earthquake. Results showed trait mindfulness had
no significant relationships with either of the other variables; however, researchers believed
PTSS present at six months after the event for the majority of participants might have interfered
with the development of both PTG and mindfulness. Since both PTG and mindfulness were not
reported during the experience of PTSS in this sample, this study provided additional support for
the potential relationship between mindfulness and PTG.
In 2017, a meta-analysis was conducted by Shiyo et al. to identify the ways in which
mindfulness training had impacted PTG across studies over the years. The authors reviewed a
collection of 11 different studies and found a small effect size in scores on the Posttraumatic
Growth Inventory (PTGI) following mindfulness training that took place, on average, over an
eight-week period. Additionally, as noted in the meta-analysis, the two main mindfulness
interventions studied in relation to PTG were Mindfulness-Based Stress Reduction (MBSR) and
Mindfulness-Based Cancer Recovery (Shiyo et al., 2017). The MBSR is a popular group
intervention consisting of instruction in mindfulness meditation and yoga designed to reduce
chronic levels of pain and stress (Kabat-Zinn, 1990) and has been shown to predict PTG and
negatively predict stress and anxiety when compared to a group who received usual care (Zhang
et al., 2017). Labelle et al. (2015) also examined the effects of MBSR on spirituality, PTG, and
general mindfulness in a group of cancer patients and found the MBSR predicted PTG through
changes in all facets of mindfulness. Similarly, the Mindfulness-Based Cancer Recovery, an
intervention similar to MBSR that was specifically adapted for oncology, predicted PTG and
improvements in mood and stress in a sample of cancer patients (Zernicke et al., 2016). Although
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evidence existed that mindfulness training predicted PTG, this effect was smaller and again
suggested other factors might be involved to strengthen this relationship.
In addition to the evidence examining relationships between PTG and mindfulness,
Tedeschi and Blevins published an article in 2015 that reviewed a model (Garland et al., 2015)
discussing the potential ways mindfulness might be involved in the meaning-making process,
consistent with what happens during deliberate rumination (Tedeschi & Calhoun, 2004).
Specifically, Tedeschi and Blevins emphasized components of Garland et al.’s (2015) model,
proposing that mindfulness contributed to processes of positive reappraisal that occur during the
shift from intrusive to deliberate rumination that was hypothesized to occur in Tedeschi and
Calhoun’s (2004) theoretical model. As intrusive rumination is often an automatic response to
the traumatic or challenging event, mindfulness is the practice of deliberately engaging with the
thoughts and feelings rising through an observatory, non-judgmental process. By consistently
and mindfully attending to these thoughts that were intrusive at first, individuals are able to shift
into a more deliberate, conscious process of meaning-making that has been linked with PTG. As
a result of the aforementioned findings, the current study tested this model and examined
whether mindfulness moderated the mediation of deliberate rumination between intrusive
rumination and PTG.
Rumination and Mindfulness
Researchers have also begun looking at the relationships between mindfulness and
rumination, primarily within the last five years. In 2014, Kiken and Shook sought out to
understand whether mindfulness, both trait and dispositional mindfulness, was associated with
rumination containing either positive or negative valence. Results of their study showed trait
mindfulness predicted less negative rumination or rumination containing negativity, leading the
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authors to conclude that mindfulness might reduce a cognitive emphasis on negativity, which
was consistent with negative rumination. Similar to the research looking at PTG and
mindfulness, another study focused on the relationships among Christian rumination or traumafocused secular ruminations about God’s presence or absence after a traumatic event,
mindfulness, and general focus on God (Knabb et al., 2019). Results showed mindfulness was
negatively associated with rumination, providing further evidence for its potential role in
improving negative cognitions.
Other researchers primarily focused on the relationship between mindfulness and
intrusions or intrusive rumination. Mindfulness-based cognitive therapy was associated with
significantly less negative thought intrusions when compared with treatment as usual between
two groups of cancer survivors (Cladder-Micus et al., 2019). Cerna et al. (2020) also examined
whether four sessions of a mindfulness training program influenced psychological well-being,
depressive symptoms, decreased emotional suppression, and both intrusive and deliberate
rumination. Results showed mindfulness appeared to incite better emotional processing and less
rumination and demonstrated that mindfulness was associated with significantly less intrusive
rumination specifically (Cerna et al., 2020). The mindfulness intervention appeared to help
participants actively shift their attention and become better able to regulate their emotions by
controlling the cognitive processing connected to those emotions. Rumination was also found to
mediate the relationship between nonjudge, a component of mindfulness, and depressive
symptoms (Petrocchi & Ottaviani, 2016) and was also associated with decreased intrusions
(Kubota & Nixon, 2020) and decreased PTSS (Hanley et al., 2017). From these results, it was
apparent mindfulness was associated with better emotion regulation abilities, less intrusive
rumination, and less PTSS overall.
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A recent study conducted by Lianchao and Tingting (2020) used a multiple mediation
model to test the relationships among mindfulness, deliberate rumination, intrusive rumination,
and PTG within a sample of Chinese cancer patients. Although these variables were identical to
the selected variables for the current study, the model was slightly different as previously
discussed. The results of this study showed deliberate rumination partly mediated the
relationships between mindfulness and PTG (Lianchao & Tingting, 2020). Additionally,
intrusive rumination was not found to mediate the relationship between mindfulness and PTG,
leading authors to conclude that deliberate rumination was essential in the relationship between
mindfulness and PTG. As a result of these and previously described findings, the current study
attempted to better understand this relationship and examine whether mindfulness acted as
moderator in this mediatory process.
Summary
This chapter reviewed a combination of theoretical models and empirical evidence
corresponding with the selected variables in the current study. Literature on posttraumatic
growth (PTG) was reviewed first to include an overview of the concept (Calhoun & Tedeschi,
1999, 2001; Tedeschi & Calhoun, 2004); its well-studied relationships with resilience, social
support, meaning in life, and gratitude (Boullion et al., 2020; Ikizer & Ozel, 2020; Lee et al.,
2020; Shang et al., 2020; Stein et al., 2020; Tedeschi & Calhoun, 2004; Wang & Wu, 2020); as
well as measures associated with PTG and proposed adaptations to Tedeschi and Calhoun’s
(2004, 2006) theoretical sequential process model of PTG (Brooks et al., 2017). Tedeschi and
Calhoun’s (2004, 2006) theoretical model was then discussed in depth and an overview of the
five domains associated with PTG were reviewed along with the sequential process from
disruption of cognitive beliefs to PTG (Tedeschi & Calhoun, 2004). Within Tedeschi and
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Calhoun’s (2004) model or PTG, it was believed that significant psychological distress
associated with a traumatic event led to the challenge of cognitive beliefs, which then led to
subsequent cognitive processing consisting of intrusive rumination, then rumination, and
ultimately ending with experienced PTG.
Rumination, another variable in the current study, was then reviewed and a similar
overview of the concept was provided. Inconsistent results emerged in the literature where
intrusive rumination, referred to as repetitive, unwanted thoughts related to a distressing event,
was found to be positively associated with PTSS and PTSD (Morgan et al., 2017; Ramos et al.,
2018; Wozniak et al., 2020), PD (Hill & Watkins, 2017; Koutrouli et al., 2016; Morris &
Shakespeare-Finch, 2011), and with PTG (Taku et al., 2008, 2009), eventually leading
researchers to discover deliberate rumination. The cognitive processing by Tedeschi and Calhoun
(2004) consisting of both intrusive rumination and deliberate rumination was confirmed through
other research (Bosson et al., 2012; Brooks et al., 2017; del Palacio-Gonzalez et al., 2016;
Hirooka et al., 2016; Oginska-Bulik & Kobylarczyk, 2019; Seyburn et al., 2020; Triplett et al.,
2012). Additionally, researchers identified that deliberate rumination appeared to mediate the
relationship between intrusive rumination and PTG, potentially accounting for some of the
inconsistent results that emerged initially. Although the relationships among intrusive
rumination, deliberate rumination, and PTG were supported through substantial evidence
(Tedeschi & Calhoun, 2004; Zhang et al., 2018; Zhou et al., 2015), factors influencing this
crucial cognitive processing that takes place during PTG have yet to be studied in depth.
Mindfulness, a factor influencing this process in the current study, was then reviewed
along with its relationships with rumination and PTG. Mindfulness has been positively
associated with PTG (Omid et al., 2017; Shiyo et al., 2017) and deliberate rumination (Lianchao
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& Tingting, 2020) and negatively associated with intrusive rumination (Cerna et al., 2020). The
review on mindfulness also discussed the substantial amount of research, suggesting that
mindfulness interventions helped to reduce rumination, specifically intrusive rumination
(Cladder-Micus et al., 2019; Zernicke et al., 2016). Based on these findings, mindfulness was
used in the current study as a moderator for the mediation of deliberate rumination between
intrusive rumination and PTG.
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CHAPTER III
METHOD
The current study used a non-experimental, correlational research design to examine
relationships among intrusive rumination, deliberate rumination, mindfulness, and posttraumatic
growth (PTG) in a sample of adult U.S. residents living in the United States during the COVID19 pandemic. Individuals who were age 18 or older and had lived in the United States for at least
the last two years were recruited on a voluntary basis for the current study. A non-probability
sampling procedure was used and employed through Prolific, an online crowdsourcing platform
(Palan & Schitter, 2018). Recruitment materials (see Appendix A) were uploaded into Prolific
and inclusion criteria were entered so only participants who met the inclusion criteria were able
to access the current study. Prospective participants who met initial inclusion criteria were then
directed to Qualtrics, a popular online survey software, using a link that contained the electronic
informed consent (see Appendix B) and the Impact of Events Scale-COVID19 (IES-COVID19;
see Appendix C). Scores on the IES-COVID19 determined further inclusion in the study.
Participants who scored at least 24 or higher, indicating significant levels of traumatic distress in
response to the COVID-19 pandemic, were then fully included in the study and directed to
another Qualtrics link containing measures of intrusive rumination, deliberate rumination,
mindfulness, and PTG. All participants were compensated for their time through Prolific and
presented with a debriefing form (see Appendix D) following completion of the surveys.
The following measures were selected for each construct in consideration of empirical
support and the current study’s underlying theoretical framework (Tedeschi & Calhoun, 1995,
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2004). The Posttraumatic Growth Inventory (Tedeschi & Calhoun, 1996) was used in the current
study to measure PTG overall and across five domains including relation to others, personal
strength, spirituality, new possibilities, and appreciation of life (see Appendix C). The ERRI
(Cann et al., 2011) was selected as it measures both intrusive and deliberate rumination and is
consistently used alongside the PTGI to measure cognitive processes associated with PTG (see
Appendix C). The MAAS (Brown & Ryan, 2003) was selected to measure trait mindfulness due
to its ability to indirectly measure mindfulness in a more accurate manner by capturing levels of
mindlessness (see Appendix C).
Participants
The participants included 82 adults (age 18 or older) who had lived in the United States
since the start of the COVID-19 pandemic beginning in March 2020. These 82 participants also
obtained a score of 24 or higher on the IES-COVID19, which was used as a screening measure
of inclusion into the current study. Scores of 24 or higher indicated participants reported
experiencing clinically significant levels of traumatic distress in response to the COVID-19
pandemic. More specifically, scores of 24 or above suggested the potential for full or partial
PTSD and the presence of PTSD symptoms including a combination of avoidance, intrusion, and
hyperarousal symptoms. Scores of 33 or more suggested a probable diagnosis of PTSD, meaning
individuals were experiencing more significant symptoms that likely influenced current
functioning and scores at 37 or more suggested significant distress that was likely significant
enough to suppress the immune system’s function. Based on these, the cutoff score for the
purpose of this screening measure was 24, meaning prospective participants who scored anything
less than 24 were not included in the results of this study and did not complete the remaining
measures. A total of 342 individuals completed the IES-COVID19, however, 260 people were
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screened out of the current study as they did not endorse experiencing significant levels of
distress in response to the COVID-19 pandemic, leaving 82 participants. Most participants were
between the ages of 25 and 44 (n = 43, 52%), only 11% (n = 9) of participants identified as 55
years old or older, and only one (1.2%) participant identified as 65 years or older. Additionally,
the majority of participants in this study identified as female/woman (n = 52, 63%), heterosexual
or straight (n = 61, 75%), White or Caucasian (n = 68, 83%), and middle class (n = 49, 60%).
Most participants (n = 43, 52%) were diagnosed with a medical condition prior to the start of and
the majority reported living in the southern United States (n = 30, 37%) or within a suburban (n
= 50, 61%) region. Most reported living within a suburban area in the southern United States
overall (n = 20, 24%). Participant demographics including age, gender identity, sexual
orientation, race/ethnicity, socioeconomic status, current occupation, highest level of education,
prior medical diagnoses, and region of current residence are presented in Table 1.
Prior to participant recruitment and data collection, approval was obtained from the
Institutional Review Board of the University of Northern Colorado (see Appendix F), consistent
with ethical guidelines informing research with human subjects (APA, 2016). Participants were
recruited and data were collected using an online crowdsourcing platform, Prolific, designed
specifically for researchers to obtain a diverse sample of participants in an ethical manner as the
platform ensured participants were adequately compensated for their time (Palan & Schitter,
2018). A request for adult volunteers residing in the United States was sent out through Prolific
along with a link to the IES–COVID19. which was used to determine the impact the COVID-19
pandemic had on the individual. Participants were self-selected and compensated $9 per hour for
their time.
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Table 1
Participant Demographics
Variable
Age (N =82)
18-24 years old
25-34 years old
35-44 years old
45-54 years old
55-64 years old
65+ years old
Gender (N =82)
Male/Man
Female/Woman
Trans Male/Trans Man
Trans Female/Trans Woman
Nonbinary
Gender not listed
Sexual Orientation (N = 81)
Bisexual
Gay
Heterosexual or Straight
Lesbian
Queer
Questioning
An orientation not listed (Panesexual)
Prefer not to answer
Race/Ethnicity (N =82)
Asian, Native Hawaiian, or Pacific Islander
Black or African American
Latino/a/x/ or Hispanic
Middle Eastern or Arab
Native American, American Indian, or Alaskan Native
White or Caucasian
Prefer not to answer
Socioeconomic Status (N = 82)
Lower Class
Middle Class
Working Class
Upper Class
Other

n

%

13
24
19
17
8
1

15.9
29.3
23.2
20.7
9.8
1.2

29
52
0
0
0
1

35.4
63.4
0
0
0
1.2

9
4
61
2
2
1
2
1

11.1
4.9
75.3
2.5
2.5
1.2
2.4
0.8

3
7
3
1
0
68
0

3.7
8.5
3.7
1.2
0
82.9
0

7
49
11
1
14

8.5
59.8
13.4
1.2
17.1
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Table 1 Continued
Variable
Occupation (N = 82)
Management
Retail
Education
Arts & Design
Editor
Prefer not to answer
Unemployed
STEM
Administration
Retired
Disabled
Law
Self-Employed
Homemaker
Healthcare
Education Level (N = 82)
High school diploma or GED
Some college
College graduate
Graduate degree
A level not listed (Law degree, PhD
Pre COVID-19 Diagnosed Medical Conditions (N = 82)
Yes
No
Prefer not to answer
U.S. Region of Residence (N = 82)
West – Urban
West – Rural
West – Suburban
Midwest – Urban
Midwest – Rural
Midwest – Suburban
Northeast – Urban
Northeast – Rural
Northeast – Suburban
South – Urban
South – Rural
South – Suburban
A region not listed

n

%

13
10
7
7
6
6
5
5
5
4
3
3
3
3
2

15.99
12.1
8.5
8.5
7.3
7.3
6.1
6.1
6.1
4.9
3.7
3.7
3.7
3.7
2.4

9
27
28
16
2

11.0
32.9
34.1
19.5
2.4

43
39
0

52.4
47.6
0

7
1
10
7
3
9
3
1
11
5
5
20
0

8.5
1.2
12.2
8.5
3.7
11.0
3.7
1.2
13.4
6.1
6.1
24.4
2.5

Prior to conducting this study, G*Power software (Faul et al., 2007; Kang, 2021) was
used to conduct a priori power analysis (Cohen, 1988) to estimate the number of participants
necessary to control statistical power in the current study. This number was estimated to achieve
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significance at the 0.05 level with a power of 0.80 and a large effect size, consistent with
Cohen’s criteria for small, medium, and large effect sizes (Faul et al., 2007). Effect size refers to
the difference or strength of relationships (Kang, 2021) where a larger effect size indicates a
stronger relationship between two variables. For the a priori analysis within G*Power software,
F tests was selected from the test family and the statistical test chosen was linear multiple
regression, fixed model, R2 deviation from zero. This statistical test was selected as it was
consistent with the statistical analyses and research questions (Faul et al., 2007). Three predictors
were selected, consistent with the three independent variables in the current study, and an
estimate of 77 participants was determined necessary for the current study.
Measures
Specific information related to each measure within the survey along with the
psychometric properties of each are presented as follows.
Demographic Questionnaire
Demographic information was obtained in the current study to gather descriptive data
regarding participant characteristics (see Appendix E). These data were then reviewed and used
to determine potential limitations in the generalizability of the results, which are presented in the
discussion section.
Impact of Events Scale—
Coronavirus-19
The IES with modifications for COVID-19 (IES-COVID19; Vanaken et al., 2020) was
used as a screening measure in the current study to determine whether prospective participants
felt significantly impacted by the COVID-19 pandemic and experienced traumatic stress
symptoms as a result (see Appendix C). The IES-COVID19 is a 15-item inventory that has been
adapted from the Dutch version of the Impact of Event Scale (Brom & Kleber, 1985) given this
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measure’s solid psychometrics (Ploeg et al., 2004), which was originally adapted from the
Impact of Event Scale (Horowitz et al., 1979). All variations of the IES have been used to
measure two dimensions of traumatic stress symptoms within the context of various viral
outbreaks: intrusion and avoidance. Items on the IES-COVID19 are rated using a 4-point Likert
scale and example items include statements such as “I was aware that I had a lot of feelings
about it, but I didn’t deal with them” and “Other things kept making me think about it” (0 = not
at all, 1 = seldom, 3 = sometimes, 5 = often). The measure was scored and interpreted following
the guidelines of the Revised Impact of Event Scale (Horowitz et al., 1979; Vanaken et al., 2020;
Weiss & Marmar, 1997), where total scores of 24 or above suggest the potential full or partial
PTSD and the presence of PTSD symptoms, scores of 33 or more suggest a probable diagnosis
of PTSD, and scores at 37 or more suggest significant distress that might suppress the immune
system’s function. Based on these, the cutoff score for the purpose of this screening measure was
24, meaning prospective participants who scored anything less than 24 were not included in the
results of this study and did not complete the remaining measures.
Although the psychometric properties of the IES-COVID19 are still under study as the
adapted scale was only recently created, preliminary research suggested this was a valid measure
of traumatic stress in response to the COVID-19 pandemic (Vanaken et al., 2020). Within a
sample of university students, the total IES-COVID19 demonstrated acceptable internal
consistency reliability (α = .75) along with both the intrusion subscale (α = .67) and the
avoidance subscale (α = .59; Vanaken et al., 2020). This measure has also shown adequate testretest reliability when looking at the total IES-COVID19 (r = .62, p < .001), the intrusion (r =
.47, p < .001), and the avoidance (r = .54, p < .001) subscales (Vanaken et al., 2020).
Additionally, the IES-COVID19 had solid convergent/discriminant validity when compared to
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similar measures of traumatic stress including the Depression Anxiety and Stress Scales
(Lovibond & Lovibond, 1995; r = .27, p < .001) and the Stress-Reactive Rumination Scale
(Robinson & Alloy, 2003; r = .50, p < .001).
Due to its use in the current study solely as a screener, the scores obtained from this
measure were only used to inform inclusion or exclusion in the study. Although the IESCOVID19 prompts participants to reflect upon their level of distress within the last seven days,
previous research suggested the time frame should not matter in accurately screening for the
distress necessary for PTG to occur (Tedeschi & Calhoun, 1995). With the use of this screener, a
modified version of the IES and IES-R that also look at distress levels within the last seven days
and have been used to measure PTG in other studies (Leykin et al., 2013; Ragger et al., 2019;
Tomaszek & Muchacka-Cymerman, 2020), the endorsement of COVID19-related distress in the
last seven days only helped exclude participants who were not significantly impacted by the
pandemic. If they did not experience distress, it is unlikely they experienced PTG. Individuals
who were included in the study and did report experiencing COVID19-related distress in the last
seven days still had the potential to experience PTG in response to the pandemic as the current
study attempted to measure.
The Posttraumatic Growth Inventory
Posttraumatic growth was measured using the Posttraumatic Growth Inventory (PTGI)
(Tedeschi & Calhoun, 1996). The PTGI is a 21-item inventory that measures the extent to which
individuals who have experienced a traumatic event perceive growth across five domains:
Personal Strength, New Possibilities, Relating to Others, Appreciation of Life, and Spiritual
Change (Tedeschi & Calhoun, 1996; Tedeschi et al., 2017). This inventory was selected to
measure PTG in the current study because it aligned directly with Tedeschi and Calhoun’s
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(2004) theoretical framework of PTG, the theory informing the present study (see Appendix C).
Additionally, the specific traumatic event targeted by the PTGI was flexible (Steffens &
Andrykowski, 2015), allowing for participants in the current study to respond in relation to the
COVID-19 pandemic. Each of the 21 items was rated on a 6-point Likert scale and total scores
were calculated by adding up the scores on each item. Total scores ranged from 0 to 105 and
higher scores indicated greater levels of PTG. The PTGI consists of five subscales including
Relating to Others (seven items), New Possibilities (five items), Personal Strength (four items),
Appreciation (three items), and Spiritual Change (one item). Example items included statements
such as “I put more effort into my relationships” and “New opportunities are available which
wouldn’t have been otherwise” (0 = I did not experience this as a result of my crisis to 5 = I
experienced this change to a very great degree as a result of my crisis).
Research on the psychometric properties of the PTGI using a sample of 604 adults
experiencing a variety of different distressing events including divorce, bereavement, injury, and
academic issues (Steffens & Andrykowski, 2015; Tedeschi & Calhoun, 1996) indicated good
internal consistency (α = .90) as a whole. Additionally, there was adequate internal consistency
across the five factors measured within this scale including New Possibilities (α = .84), Personal
Strength (α = .72), Appreciation of Life (α = .67), Relation to Others (α = .85), and Spiritual
Change (α = .85; Tedeschi & Calhoun, 1996). Test-retest reliability (r = .71) was also tested
within a smaller sample two months following initial data collection and was deemed adequate
with the exception of Personal Strength (r = .37) and Appreciation of Life (r = .47; Steffens &
Andrykowski, 2015; Tedeschi & Calhoun, 1996). To test for concurrent and discriminant
validity, Tedeschi and Calhoun (1996) compared the PTGI with the Marlowe-Crowne Social
Desirability Scale (Crowne & Marlowe, 1960), the Life Orientation Test (Scheier & Carver,
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1985), the NEO Personality Inventory (Costa & McCrae, 1985) and a three-item measure of
religious participation (Pressman et al., 1990) to target all domains measured within the PTGI. It
was found to be most correlated with the NEO Personality Inventory, specifically optimism and
extraversion (Tedeschi & Calhoun, 1996). Construct validity was also tested through comparison
of a group of individuals who experienced a significant traumatic event within the last year and a
group of individuals who did not. Individuals who had experienced a traumatic event scored
significantly higher on the PTGI (Steffens & Andrykowski, 2015).
The Event-Related Rumination
Inventory
Both intrusive and deliberate rumination were measured using the ERRI (Cann et al.,
2011; see Appendix C). This 20-item inventory assesses for patterns of repetitive thinking
surrounding a traumatic or highly stressful event (Groleau et al., 2013). Ten of the items on this
inventory assessed for deliberate or more purposeful rumination whereas the other 10 items
assessed for intrusive rumination, which refers to thinking that is more unintentional. All items
were measured on a 4-point scale. Example items assessing for deliberate rumination included “I
forced myself to think about my feelings about my experience” and “I thought about what the
experience might mean for my future” (0 = not at all to 3 = often). Example items assessing for
intrusive rumination included “Thoughts, memories, or images of the event came to mind even
when I did not want them” and “I found myself automatically thinking about what had
happened” (0 = not at all to 3 = often).
Total scores were obtained by calculating a total for each item with overall total scores on
the ERRI (Cann et al., 2011) ranging from 0 to 60. Higher scores on each subscale indicated
greater levels of intrusive and deliberate rumination. Using a predominantly Caucasian sample of
undergraduate college students ranging in ages from 18 to 60, psychometric properties of the
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ERRI showed strong internal consistency for both intrusive rumination (α = .94) and deliberate
rumination (α = .88; Cann et al., 2011). A confirmatory factor analysis (Cann et al., 2011) was
also conducted to verify the structure of the ERRI and showed that the two-factor model was a
better fit than the single-factor model in support of the presence of two factors of intrusive and
deliberate rumination.
Mindfulness Attention Awareness
Scale
The Mindfulness Attention Awareness Scale (MAAS; Brown & Ryan, 2003) measures
mindfulness—a receptive attention to and awareness of the present moment (Brown et al., 2007;
see Appendix C). This 15-item scale was selected for the current study due to its solid
psychometric properties across various cultures and age groups (Brown et al., 2011; Carlson &
Brown, 2005; Islam & Siddique, 2016; Lawlor et al., 2014). The MAAS asks individuals to
indicate how frequently they have experienced mindlessness in an attempt to indirectly measure
mindfulness using a 6-point Likert scale. This was an effort to obtain more accurate and honest
answers as directly measuring mindfulness might lead participants to respond based on how
present they would like to be whether than how attentive they currently were. Example items
included “I find myself doing things without paying attention” and “I could be experiencing
some emotion and not be conscious of it until sometime later” (1 = almost always to 6 = almost
never; Brown & Ryan, 2003). To obtain a final score, a mean was calculated of the 15 items and
higher scores reflect greater levels of dispositional mindfulness.
Psychometric properties for the MAAS were examined within a sample of undergraduate
students (Brown & Ryan, 2003; Osman et al., 2016) and indicated strong internal consistency (α
= .82). Brown and Ryan (2003) also found the MAAS to show solid convergent and discriminant
validity when compared with other measures of mindfulness including the Mindfulness/
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Mindlessness Scale (Bodner & Langer, 2001; r = .31, p < .0001) and the Trait Meta-Mood Scale
(Salovey et al., 1995; r = .46, p < .0001). A confirmatory factor analysis was also performed
(Brown & Ryan, 2003) and a single-factor structure emerged. Brown and Ryan also created an
alternate form of the MAAS to reflect direct statements, such as “I find it difficult to stay focused
on what’s happening the present,” in order to test the validity of the MAAS’s indirect measure of
mindfulness. The correlation between the original MAAS and the alternate scale was .70, leading
researchers to conclude that the two scales adequately measured the same construct:
mindfulness. Psychometric properties were also examined within a diverse sample of 727
students at the State University of New York at Binghamton with a mean age of 18 (MacKillop
& Anderson, 2007). The scale continued to show good internal consistency reliability (α = .89)
and showed no significant differences in validity of the measure across genders. The MAAS was
also shown to demonstrate good construct and criterion validity and internal consistency
reliability (α = .87) in a sample of cancer patients (Carlson & Brown, 2005) with mood-related
symptoms similar to those who have experienced a traumatic event.
Procedures
Participant Recruitment
Participants were recruited from February 2022 to May 2022 using Prolific, an online
crowdsourcing platform commonly used in behavioral research (Palan & Schitter, 2018). Prolific
allows researchers to post data collection instruments in the form of a link to a Qualtrics survey
containing all instruments (Mellis & Bickel, 2020) and has been utilized more recently
throughout psychology research (Callan et al., 2016). Prolific was selected for this study due to
its more ethical requirements for participant compensation and larger participant pool (Palan &
Schitter, 2018). To begin the recruitment process, a new study was created within Prolific that
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included the title of the project, a brief description of the study, the estimated survey completion
time, and the amount offered in financial compensation. Parameters were set to account for
initial inclusion criteria, ensuring that the survey was only available to U.S. adult residents who
had lived within the United States for at least the last two years and who were at least 18 years
old. These inclusion/exclusion criteria were selected to ensure all participants involved in the
current study responded based on their experience of the COVID-19 pandemic within the United
States as policies and guidelines varied internationally. Additionally, given differences in
policies across the United States, demographic information regarding the region in which the
participant resides was collected to observe potential influence on the results. Individuals who
met inclusion criteria were then given access to information about the current study as described
in the recruitment materials (see Appendix A). If they elected to participate in the current study,
they were then directed to a Qualtrics link containing the electronic informed consent and
screening measure.
Informed Consent Process
All participants who met initial inclusion criteria and followed the Qualtrics link were
presented with the electronic informed consent form (see Appendix B). Through this form,
participants were provided with information about the purpose of the current study and presented
with the same brief description of the study they read on Prolific’s website. They were also given
information about confidentiality and the ways in which survey data were coded to de-identify
participants. Participants were made aware of potential risks of participating in the current study
to include the potential for increased mental health-related distress and discomfort and informed
of their choice to discontinue the survey at any point in time. Benefits were also discussed to
include the ways in which information from the results of the current study might inform mental
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health interventions in the future. Participants were informed that in choosing to continue with
the survey, they were providing their informed consent and were given contact information
should they have questions or concerns.
Participant Screening
Participants who provided informed consent by electing to continue with the survey were
then presented with the IES-COVID19. This 15-item inventory was used to screen out
participants who did not report experiencing clinically significant levels of traumatic stress in
response to the COVID-19 pandemic. As emotional distress is necessary for PTG to occur and
has been linked with the disruption of cognitive beliefs that precedes intrusive and deliberate
rumination (Tedeschi & Calhoun, 2004), individuals who did not report experiencing distress
were unlikely to experience subsequent PTG. Only individuals who scored a 24 or above on the
IES-COVID19 were included in the current study as this cutoff score indicated clinically
significant levels of traumatic distress in response to the COVID-19 pandemic. Using the survey
flow features through Qualtrics, participants who scored 24 or above were then directed to a
second survey containing the remaining measures and considered included in the current study.
Participants who scored 23 or below were considered excluded from the current study, presented
with the debriefing form (see Appendix D), and provided space to enter their Prolific ID, which
allowed for financial compensation through Prolific upon the researcher’s approval. Although
their data were not included in the results of the current study and they did not complete any
measures beyond the screening measure, participants were still financially compensated for their
time. Based on ethical suggestions provided through Prolific’s website, the minimum
compensation that could be provided for participants was $8.00 an hour. To honor this
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requirement and provide a slightly greater incentive, the current study compensated participants
with $9.00 per hour.
Survey Procedure
Participants who did obtain an overall score of 24 or higher were then considered
included in the study and directed to a second Qualtrics survey. Participants provided their
Prolific ID as well as information regarding their age, highest level of education, sexual
orientation, gender identity, race/ethnicity, region of residence, state of residence, occupation,
and current socioeconomic status. Participants were then presented with the ERRI (Cann et al.,
2011), the PTGI (Tedeschi & Calhoun, 1996), and the MAAS (Brown & Ryan, 2003) in a
random order to prevent an order effect. This was done using a randomizer in the survey flow
through Qualtrics. At the start of each measure, participants were provided with a prompt
encouraging them to complete the questions in response to the COVID-19 pandemic,
specifically. This was specified to address potential extraneous variables, specifically the
possibility that individuals who volunteered for this study were experiencing trauma-related
distress and/or PTG resulting from another traumatic or challenging event. The survey was
estimated to take around 10 minutes to complete, however, this varied across participants. Upon
completion of the survey, participants were presented with the debriefing form (see Appendix D)
and financially compensated for their time through Prolific.
Data Analysis
Data Cleaning and Preliminary
Analyses
Version 28.0 of SPSS was used to analyze data and PROCESS macro 2.16, an extension
available for SPSS, was also used to test for moderation and mediation. Prior to conducting the
analysis and testing for assumptions described below, the data were entered into SPSS from
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Qualtrics and coded appropriately. The data were then cleaned to look for any outliers or unusual
cases, which could affect the regression coefficients. Standardized residuals were used to
compare residuals from different models to help aid in this process. Standardized residuals above
3.29 (Field, 2013) were examined as this indicated unusually high values or outliers. Influential
cases were also examined as part of the data cleaning process and Cook’s distance (Field, 2013)
was used to determine the effect of a single case or multiple single cases on the overall model.
Mahalanobis distances were reviewed to measure the distance of individuals cases from the
means of each predictor variable (Field, 2013) and the covariance ratios were identified for each
case to determine whether it had a significant influence on the variance of the regression
parameters. SPSS was used to determine the percentage of missing data. As this number was
small (<5%), the data were left as is and the previously proposed stochastic regression method
was not necessary (Schlomer et al., 2010). The missing data were then addressed through coding
missing variables as system-missing values. For frequency and descriptive statistics and
analyses, missing data coded as system-missing values were then removed through listwise
deletion, meaning that cases were dropped from analyses where at least one of the included
variables had a missing value. After cleaning the data and reviewing missing data, assumptions
were tested prior to running the analyses.
The assumptions of multiple linear regression were as follows: independence, linearity,
homoscedasticity, normality, and multicollinearity (Field, 2013). The assumption of
independence asserted that residual terms for any two observations should be uncorrelated. If this
assumption was not met, confidence intervals and significance tests would be invalid, making it
so conclusions cannot be drawn from the data. To test this assumption, the Durbin-Watson
Statistic was examined, which tests for serial correlations between errors (Field, 2013). The
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second assumption of linearity emphasized that the outcome variable, PTG in the current study,
must be linearly related to the predictor variables; intrusive rumination, deliberate rumination,
and mindfulness. A linear model must be present to interpret the data and draw conclusions. To
test this assumption, scatterplots were examined to look for linearity within these relationships
(Field, 2013). The assumption of homoscedasticity ensured the residuals at each level of the
predictors—intrusive rumination, deliberate rumination, and mindfulness, all had the same
variance. If this assumption was violated, confidence intervals and significance tests produced
through analyses would again be invalid and would therefore negatively impact conclusions
about relationships between the variables. Scatterplots of the residuals were reviewed to test this
assumption. To test for the assumption of normality, i.e., the data are normally distributed, the
Kolmogorov-Smirnov (K-S) statistic was reviewed for significance. Finally, the assumption of
multicollinearity was tested using Q-Q and scatter plots to ensure there was no perfect linear
relationship between any of the predictor variables (Field, 2013).
Following the assumptions, descriptive statistics and frequencies were analyzed first to
review the demographic characteristics of the participants including the means, standard
deviations, ranges, and measures of skewness and kurtosis within each demographic variable.
Descriptive statistics for each variable were calculated and are reported in the results section.
Pearson product-moment correlation coefficients were then computed through SPSS to identify
and examine the bivariate relationships among intrusive rumination, deliberate rumination,
mindfulness, and posttraumatic growth (Field, 2013). Then, to test the overall fit of the model,
multiple linear regression was used to enter the predictors into the hypothesized model. The
model summary and analysis of variance outputs were then examined and reviewed for
significance.
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Research Questions and Hypotheses
Analyses
The following research questions and hypotheses informed the current study:
Q1

Do intrusive rumination, deliberate rumination, and mindfulness associated with
the COVID-19 pandemic predict PTG in a sample of U.S. adult (ages 18 and
older) residents?

H1

According to the results of a multiple linear regression that will be conducted,
intrusive rumination, deliberate rumination, and mindfulness in response to the
COVID-19 pandemic will significantly predict PTG in a sample of U.S. adult
residents.

Q2a

Is intrusive rumination indirectly associated to PTG through deliberate rumination
in a sample of adults living in the United States following the COVID-19
pandemic?

H2a

According to the results of PROCESS Macro’s Model 4 analysis, testing for
simple mediation, deliberate rumination will fully mediate the relationship
between intrusive rumination and PTG, meaning intrusive rumination will only
predict PTG through deliberate rumination.

Q2b

Is intrusive rumination directly associated to PTG in a sample of adults living in
the United States following the COVID-19 pandemic?

H2b

According to the results of PROCESS Macro’s Model 4 analysis, testing for
simple mediation, intrusive rumination will not be directly associated to PTG in
this sample.

Q3

Does mindfulness moderate the mediation of deliberate rumination in the
relationship between intrusive rumination and PTG in a sample of adult U.S.
residents following the COVID-19 pandemic?

H3

According to the results of Model 1 using PROCESS Macro, testing for
moderation of one variable, mindfulness will significantly moderate the
relationship between intrusive rumination and deliberate rumination.
Additionally, according the results of Model 7 using PROCESS Macro, testing
the for moderated mediation, mindfulness will significantly moderate the
mediation of deliberate rumination between intrusive rumination and PTG in a
sample of U.S. residents following the COVD-19 pandemic.

To test Hypothesis 1, a multiple linear regression model was used to determine whether
the independent variables of mindfulness, intrusive rumination, and deliberate rumination
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predicted PTG, the dependent variable, within this population in response to the COVID-19
pandemic. Once the data were entered, each variable was created using SPSS and the output of
the regression analysis was generated. The results of this test addressed the first research
question by indicating whether the same cognitive processes involved in PTG that occurred
following natural disasters, traumatic loss, etc. were in fact occurring in U.S. adult residents in
response to a more novel event such as the COVID-19 pandemic.
To test Hypotheses 2 and 3, an extension for SPSS called PROCESS macro 2.16 was
used to determine whether deliberate rumination fully mediated the relationship between
intrusive rumination and PTG and whether mindfulness moderated this mediation through the
moderated mediation model (Hayes, 2013). Significance was determined at the p < .05 level
within this model. PROCESS macro 2.16 is designed for research in the social and health
sciences to estimate both indirect and direct effects in simple and more complex mediation and
moderation models (Hayes & Wilson, 2003). In the PROCESS macro program, it was possible to
select from several different model templates that helped the researcher to test the desired
moderation and/or mediation relationships accurately. Models 1, 4, and 7 of PROCESS macro
for SPSS were used to test the mediation of deliberate rumination on the relationship between
intrusive rumination and posttraumatic growth and to test the moderation of mindfulness on this
mediation (Hayes, 2013; Kim & Bae, 2019).
Model 4, specifically designed for assessing simple mediation, was used to test both
hypotheses 2a and 2b. Mediation analysis was used to test hypotheses about how a specific
variable impacted the relationship between an independent and a dependent variable (Hayes,
2013). In the current study, mediation analysis was used to test both hypotheses 2a and 2b—that
intrusive rumination would have an indirect effect on PTG, meaning it led to PTG through
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deliberate rumination, also known as the mediating variable. Additionally, a bootstrap test was
conducted to determine the significance of the indirect effect deliberate rumination had on this
relationship (Preacher et al., 2007). Model 4 was selected as it tested for simple, parallel, and
sequential mediation and hypotheses 2a and 2b proposed a simple mediation model (see Figure
2).

Figure 2
Mediation Model of Deliberate Rumination

Deliberate
Rumination

Intrusive
Rumination

PTG

To test hypothesis 3, Model 1 of Hayes PROCESS macro, used when only one variable is
examined as a moderator, was used to assess for the moderating effect of mindfulness on the
relationship between intrusive rumination and deliberate rumination. Moderation analysis was
used to determine how a certain variable either strengthened or weakened the relationship
between an independent variable and a dependent variable (Hayes, 2013). Figure 3 shows the
model that was tested:
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Figure 3
Moderated Mediation Model of Mindfulness on Deliberate Rumination

Model 7 was used to test the entire model as it was specifically designed to test for
moderated mediation and determine whether mindfulness had a moderating effect on the
mediation of deliberate rumination between intrusive rumination and posttraumatic growth. The
results of running these two models addressed hypothesis 3 and determined whether mindfulness
moderated the mediation of deliberate rumination between intrusive rumination and PTG. The
overall model that was tested using Model 7 of PROCESS Macro is presented in Figure 4:

Figure 4
Model 7
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CHAPTER IV
RESULTS
This chapter provides the results of statistical analyses performed to address the research
questions for the current study and test the hypotheses. The first section of this chapter describes
the demographics of the sample. The second section provides the descriptive and reliability
statistics for each variable. The third section describes the statistical analyses performed to
answer each of the research questions.
Preliminary Analyses
Prior to analyzing the data, preliminary analyses were completed to clean the data (Field,
2013). A missing data analysis revealed 14 cases were missing (0.30%) from the data set. Within
the Posttraumatic Growth Inventory, two cases were missing from each of the following items
(“I developed new interests” and “I changed my priorities about what is important in life”) and
only one case was missing from each of the following items: “I have a greater feeling of selfreliance,” “I have a better understanding of spiritual matters,” “I more clearly see that I can count
on people in times of trouble,” “I established a new path for my life,” and “I learned a great deal
about how wonderful people are.” From the Event-Related Rumination Inventory, only one case
was missing from the following item: “I thought about whether I could find meaning form my
experience.” Within the Mindfulness Awareness and Attention Scale, one case was missing from
each of the following items (“I could be experiencing some emotion and not be conscious of it
until sometime later” and “I tend to walk quickly to get where I’m going without paying
attention to my experience along the way”) and two cases were missing from the following item:
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“I forget a person’s name almost as soon as I’ve been told it.” As the participants with missing
data appeared to be a random subset of the overall sample, the data were deemed to be missing
completely at random (Donders et al., 2006). Due to the small percentage (< 5%), the data set
containing the missing items was used for analyses as this small percentage was unlikely to have
a significant statistical impact in the analyses (Dong & Peng, 2013).
Potential outliers and leverage cases were examined first. To begin this process, box plots
were produced through SPSS to examine potential outliers. As no asterisks appeared on either
end of the box plot (Field, 2013), this was interpreted as an indication that no outliers were
present in the current data set. Additionally, standardized residuals were calculated to identify
any unusually high values, which would be determined by a standardized residual larger than
3.29 (Field, 2013). Standardized residuals were also reviewed to determine whether this sample
conformed to what was usually expected for a fairly accurate model. This was indicated by a
sample with 95% of cases that had standardized residuals within +/- 2 and 99% of cases that had
standardized residuals within +/- 2.5 so only one case would fall outside of these limits. This
sample was consistent and only had one case with a standardized residual of 3.05 outside of the
limit, indicating this sample conformed to what was expected from a fairly accurate model. As
this did not indicate that more than 1% of sample cases had standardized residuals, there was no
need to address this case and thus it was concluded that the level of error within the model was
acceptable (Field, 2013).
Influential cases, defined as cases that exert undue influence over the parameters of the
model (Field, 2013), were also examined prior to running the regression by calculating Cook’s
and Mahalanobis distances. No Cook’s distances greater than 1, suggesting no cases within this
sample had an undue influence on the model (Field, 2013). Additionally, in reviewing the
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Mahalanobis distances, no values were above 15, suggesting no multivariate outliers were
present among the current sample. Overall, it was evident the data set did not have any
influential cases that could significantly alter regression coefficients if removed so it was
determined that the regression model would be stable across the model.
Descriptive Statistics and Reliability Analyses
for the Measures
Descriptive statistics were calculated for all measures and analyzed to identify the mean,
standard deviation, skewness, and minimum and maximum of the total scores of each variable:
PTG, intrusive rumination, deliberate rumination, and mindfulness. These statistics can be found
in Table 2. Skewness was considered acceptable if it fell within a range of +/- 1.5 (Field, 2013).
No significant floor or ceiling effects were observed. All scores fell within the range of 7 to 104
where repeated scores of 0 at 15% frequency would have indicated a significant floor effect and
repeated scores of 105 at 15% frequency would have indicated a significant ceiling effect.

Table 2
Means, Standard Deviations, Skewness, and the Min/Max of All Variables
Variable

M

SD

Skewness

Min.

Max.

PTSS

38.55

5.30

1.11

30.00

59.00

PTG

56.60

23.57

-0.15

7.00

104.00

Intrusive Rumination

15.51

7.10

-0.09

0.00

3.00

Deliberate Rumination

17.65

7.00

-0.57

0.00

3.00

Mindfulness

55.33

13.77

0.08

1.53

5.00

Note: N = 82. PTSS = Posttraumatic stress symptoms, PTG = Posttraumatic growth
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Reliability analyses were also calculated for all measures including main scales and
subscales. To estimate internal consistency, Cronbach’s alpha was used. All Cronbach’s alpha
values were above .7, indicating high overall reliability of the questionnaires used in the current
study (Field, 2013). Results of these analyses can be found in the following sections.
Posttraumatic Growth Inventory
The Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996) was used in the
current study to measure the extent to which individuals who had experienced a traumatic event
perceived growth. This was measured across five subscales: Personal Strength, New
Possibilities, Relating to Others, Appreciation of Life, and Spiritual Change (Tedeschi &
Calhoun, 1996; Tedeschi et al., 2017). A summary of the scores for this study’s sample (N = 82)
is presented in Table 3. Total scores ranged from 7 to 104 (M = 56.60, SD = 21.72) and met
acceptable criteria for skewness and kurtosis, indicating the scores were normally distributed and
were not skewed toward potential outliers. Good internal consistency (α = .95) was also
demonstrated within this sample, consistent with previous research examining the psychometric
properties of the measure (Steffens & Andrykowski, 2015; Tedeschi & Calhoun, 1996).
Similarly, scores across all five subscales met acceptable criteria for skewness and kurtosis and
Cronbach’s alphas ranged from 0.76 to 0.86, indicating acceptable internal consistency (Taber,
2017). Scores were also reviewed for a potential floor effect, which would be demonstrated by
repeated scores of 0 on the measure at 15% frequency. A potential ceiling effect was also
examined, demonstrated by repeated scores of 105 also at 15% frequency. As all scores were
within the range of 7 to 104, no floor or ceiling effects were observed across total scores.
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Table 3
Descriptive Analysis for the Posttraumatic Growth Inventory
M

SD

Range

Skewness

Kurtosis Cronbach’s
Alpha
-0.52
0.95

Total PTG

56.60

23.57

97.00

-0.15

Personal Strength

11.85

5.06

15.00

-0.38

-0.54

0.86

New Possibilities

13.49

5.95

25.00

-0.25

-0.45

0.81

Relation to Others

18.65

8.79

35.00

-0.19

-0.44

0.91

Spiritual Change

3.31

3.13

10.00

0.57

-0.84

0.78

Appreciation of Life

9.66

3.53

15.00

-0.46

0.16

0.76

Note. PTG = Posttraumatic Growth Inventory

Event-Related Rumination
Inventory
The Event-Related Rumination Inventory (ERRI; Cann et al., 2011) was used in the
current study to measure both intrusive and deliberate rumination. The first 10 items were used
to measure intrusive rumination and the last 10 items are used to measure deliberate rumination.
A summary of the scores for the sample (N = 82) are presented below in Table 4. Mean scores
on the first 10 items, measuring levels of intrusive rumination, ranged from 0 to 3 (M = 1.55, SD
= 0.71), and met acceptable criteria for skewness and kurtosis, indicating the mean scores were
normally distributed. Good internal consistency (α = .94) on this measure of intrusive rumination
was also demonstrated within this sample, consistent with previous research examining the
psychometric properties of the measure (Cann et al., 2011). On the other subscale measuring
deliberate rumination, mean scores ranged from 0 to 3 (M = 1.78, SD = 0.70), met acceptable
criteria for skewness and kurtosis, and also demonstrated high internal consistency (α = .94).
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Scores were reviewed for a potential floor effect, which would be demonstrated by repeated
scores of 0 on either subscale at 15% frequency. A potential ceiling effect was also examined,
demonstrated by repeated scores of 3 also at 15% frequency on either subscale. Scores of 0 and 3
did not make up 15% of the scores so no floor or ceiling effects were observed.

Table 4
Descriptive Analysis for the Event-Related Rumination Inventory
M

SD

Range

Skewness

Intrusive Rumination

1.55

0.71

3.00

-0.09

Deliberate Rumination

1.78

0.70

3.00

-0.57

Kurtosis Cronbach’s
Alpha
-0.60
0.94
-0.10

0.91

Mindfulness Attention Awareness
Scale
The Mindfulness Attention Awareness Scale (MAAS; Brown & Ryan, 2003) is a 15-item
scale that measures the receptive attention to and awareness of the present moment (Brown et al.,
2007). The MAAS asks individuals to indicate how frequently they experienced mindlessness in
an attempt to indirectly measure mindfulness using a 6-point Likert scale. This was an effort to
obtain more accurate and honest answers and more accurately capture participants’ true levels of
mindfulness. Items were then reverse coded to capture measures of dispositional mindfulness. A
summary of the scores for the sample (N = 82) is presented in Table 5. Mean scores on the
measure of mindfulness ranged from1.13 to 5.53 (M = 3.31, SD = 0.90) and met acceptable
criteria for skewness and kurtosis, indicating the mean scores were normally distributed and were
not skewed in either direction toward potential outliers. Within the current sample, the measure

71
demonstrated good internal consistency (α = .90), consistent with previous research exploring the
measure’s psychometric properties (Brown & Ryan, 2003; MacKillop & Anderson, 2007).
Scores were reviewed for a potential floor effect, demonstrated by repeated scores of 0 at 15%
frequency, and a potential ceiling effect, demonstrated by repeated scores of 6 at 15%. No floor
or ceiling effects were observed.

Table 5
Descriptive Analysis for the Mindfulness Attention Awareness Scale
M
SD
Range
Skewness
Kurtosis Cronbach’s Alpha
______________________________________________________________________________
Mindfulness
3.31
0.90
4.40
0.20
0.27
0.90
______________________________________________________________________________

Correlational Relationships Among Variables
The correlation between intrusive rumination and PTG was significant, positive, and of
moderate strength, r = .238, p = .031. The correlation between deliberate rumination and PTG
was significant, positive, and moderate, r = .397, p < .001. The correlation between mindfulness
and PTG was not significant, positive, and of weaker strength (r = .008, p = .940). Correlations
are presented below in Table 6.
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Table 6
Correlations for Intrusive Rumination, Deliberate Rumination, Mindfulness, and Posttraumatic
Growth
M
1.55

SD
.71

1

Intrusive Rumination
Deliberate Rumination

1.78

.70

.55**

Mindfulness

3.69

.90

-.23*

-.31**

56.78

22.61

.24*

.40**

PTG

2

3

-.01

Note: **Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the
0.05 level (2-tailed).

Statistical Analyses of the Research Questions
and Hypotheses
All statistical analyses were conducted using SPSS Version 28.0. Moderation and
mediation analyses were performed using an extension available for SPSS: PROCESS macro
2.16. All analyses were tested at an α = .05 level to decrease the risk of a Type 1 error and prior
to each analysis, all assumptions were tested and described below.
Main Analyses: Research Question 1
and Hypothesis 1
Q1

Do intrusive rumination, deliberate rumination, and mindfulness associated with
the COVID-19 pandemic predict PTG in a sample of U.S. adult (ages 18 and
older) residents?

H1

Intrusive rumination, deliberate rumination, and mindfulness associated with the
COVID-19 pandemic will all significantly predict PTG in a sample of U.S. adult
residents.

To test Hypothesis 1, a multiple linear regression was conducted. Intrusive rumination,
deliberate rumination, and mindfulness were explored individually as independent variables
predicting PTG as the outcome variable.
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To test an assumption of multiple linear regression, independence, the Durbin-Watson
statistic was examined to look for serial correlations between errors (Field, 2013). As this value
was 2.15, between 1 and 3, it was determined the assumption of independence was met. To test
the assumptions of homoscedasticity, normality, and linearity, histograms and scatterplots of the
variables and residuals were examined to look for any patterns or skewness in the distribution.
All three assumptions were met. To further test the assumption of normality, the KolmogorovSmirnov (K-S) statistic was reviewed for significance and was chosen for the study’s relatively
large sample size (N > 50); the Shapiro-Wilk (S-W) statistic was reviewed for significance. As
this test was non-significant (p = .200), it was concluded the assumption of normality was met.
To assess for multicollinearity, where more than two independent variables were associated,
collinearity diagnostics were conducted by running the linear regression model. In reviewing the
collinearity statistics, specifically the Tolerance and variation inflation factor values, there were
no tolerance values less than 0.1 or variation inflation factor values greater than 10, suggesting
multicollinearity should not be a problem in the regression model (Field, 2013).
A multiple linear regression was then calculated to predict PTG based on intrusive
rumination, deliberate rumination, and mindfulness. To run this regression, linear regression was
selected within SPSS and a standard multiple regression was calculated, meaning the variance
was explained by all variables at one time. Posttraumatic growth was entered as the dependent
variable and intrusive rumination, deliberate rumination, and mindfulness were all entered as the
independent variables. The regression equation with intrusive rumination, deliberate rumination,
and mindfulness as predictors of PTG was significant (F(3,78) = 5.44, p = .002) with an R2 of
.173. Within the model, only deliberate rumination significantly predicted PTG. Additionally,
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results of this analysis showed that intrusive rumination, deliberate rumination, and mindfulness
accounted for 17.3% of the variation in PTG within this model (see Table 7).

Table 7
Linear Model of Predictors of Posttraumatic Growth
_____________________________________________________________________
Variable
B
SE B
Beta
p<
Constant

41.85
(22.59, 61.11)

9.67

.001

Intrusive Rumination

1.23
(-6.62, 9.09)

3.94

0.39

.755

Deliberate Rumination

13.33
(5.23, 21.42)

4.07

0.42

.002

Mindfulness

-3.23
2.74
-0.13
.242
(-8.68, 2.22)
Note: R2 = .42. with 95% bias corrected and accelerated confidence intervals reported in
parentheses. Confidence intervals and standard errors based on 1,000 bootstrap samples.

Main Analyses: Research Questions 2a
and 2b and Hypotheses 2a and 2b
Q2a

Is intrusive rumination indirectly associated to PTG through deliberate rumination
in a sample of adults living in the United States following the COVID-19
pandemic?

H2a

Intrusive rumination will be indirectly associated to PTG through deliberate
rumination in a sample of adults living in the United States following the COVID19 pandemic, meaning intrusive rumination will only predict PTG through
deliberate rumination.

Q2b

Is intrusive rumination directly associated to PTG in a sample of adults living in
the United States following the COVID-19 pandemic?

H2b

Intrusive rumination will not be directly associated to PTG in this sample.

75
To test hypotheses 2a and 2b, PROCESS Macro V.4.1 by Hayes (2013) was used. Model
4 was used to test for simple mediation, parallel mediation, and sequential mediation. Given that
only one mediator was proposed in this model, Model 4 was used to run a simple mediation
analysis. To run this model, the PROCESS_v4.1 option was selected under the regression tab.
Model number 4 was chosen from the drop-down menu and PTG was entered as the Y variable,
intrusive rumination was entered as the X variable, and deliberate rumination was entered as the
mediator M variable. There was a significant indirect effect of intrusive rumination on PTG
through deliberate rumination, b = 6.723, BCa CI [1.866, 11.863]. This represented a moderate
effect, k2 = 0.21, 95% BCa CI [0.059, 0.0360]. Results of this simple mediation are presented in
Figure 5, indicating a full mediation and confirming the original hypothesis.

Figure 5
Model of Intrusive Rumination as a Predictor of Posttraumatic Growth Mediated by Deliberate
Rumination

b = 0.55, p < 0.001

Deliberate Rumination

Intrusive Rumination
b = 7.59, p = 0.031

b = 12.27, p = 0.003

PTG

Note. The confidence interval for the indirect effect is BCa bootstrapped CI based on 1000
samples.
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Main Analyses: Research Question 3
and Hypothesis 3
Q3

Does mindfulness moderate the mediation of deliberate rumination in the
relationship between intrusive rumination and PTG in a sample of adult U.S.
residents following the COVID-19 pandemic?

H3

Mindfulness will positively moderate the relationship between intrusive
rumination and deliberate rumination. Additionally, mindfulness will moderate
the mediation of deliberate between intrusive rumination and PTG in a sample of
U.S. residents following the COVID-19 pandemic.

To test the initial proposal within Hypothesis 3, that mindfulness will positively moderate
the relationship between intrusive rumination and deliberate rumination, PROCESS Macro was
again used to run a moderation analysis using Model 1. To run this model, the PROCESS_v4.1
option was selected under the regression tab. Model number 1 was chosen from the drop-down
menu and deliberate rumination was entered as the Y variable, intrusive rumination was entered
as the X variable, and mindfulness was entered as the moderator variable W. The regression
equation with intrusive rumination and mindfulness as predictors of deliberate rumination was
significant (F(3,78) = 14.25, p < .001) with an R2 of .354. Results of the moderation analysis can
be found in Table 8, indicating that mindfulness did not moderate the relationship between
intrusive rumination and deliberate rumination, which was inconsistent with the proposed
hypothesis.
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Table 8
Linear Model of Predictors of Deliberate Rumination
Variable
Constant

b
1.76
(1.63, 1.89)

SE B
0.065

t
26.97

p<
.001

Mindfulness

0.17
(0.02, 0.32)

0.076

2.29

.025

Intrusive Rumination

0.51
(0.33, 0.70)

0.09

5.52

.001

Mindfulness x Intrusive
Rumination
Note. R2 = .60.

0.13
(-0.06, 0.32)

0.10

2.36

0.179

To test for the moderated mediation model proposed within Hypothesis 3, that
mindfulness will moderate the mediation of deliberate rumination between intrusive rumination
and PTG, PROCESS macro was again used. Model 7 was selected as it provided a moderated
mediation analysis (Hayes, 2013). To run this model, the PROCESS_v.4.1 option was again
selected from the regression tab within SPSS. Model number 7 was selected from the drop-down
menu and intrusive rumination was entered as the X variable, PTG was entered as the Y variable,
deliberate rumination was entered as the Mediator M variable, and mindfulness was entered as
the moderator variable W. The index of moderated mediation was 1.60 (95% CI = -0.55,5.60).
Since 0 fell between the lower and upper bound, the model did not indicate moderated mediation
of mindfulness on PTG on the indirect effect via deliberate rumination. Results of this moderated
mediation analysis are provided in Figure 6 below, demonstrating an insignificant model and
inconsistent with the proposed hypothesis.
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Figure 6
Moderated Mediation Analysis

Mindfulness

Deliberate Rumination
b = 12.27*
Low mindfulness = 0.40*
High mindfulness = 0.63***

Intrusive Rumination

PTG
b = 0.87

Note. *p <.05, ***p <.001.

Post-Hoc Analyses
The correlation between participants’ occupation and PTG was not significant, negative,
and of weaker strength, r = -.128, p = .251. The correlation between participant’s occupation and
traumatic distress as measured by the IES-COVID19 was also insignificant, negative, and of
weaker strength, r = -.055, p =.625. Overall, participant’s occupation does not appear to have a
significant relationship with levels of traumatic distress or experienced posttraumatic growth.
Correlations are presented in Table 9.
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Table 9
Correlations for Participants’ Occupation, Posttraumatic Growth, and Traumatic Distress
SD
4.16

1

Occupation

M
5.95

Traumatic Distress

38.55

5.30

-.055

PTG

56.78

22.61

-.128

2

3

.270*

Note: **Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the
0.05 level (2-tailed).
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CHAPTER V
DISCUSSION
This chapter offers a discussion of the results within the context of existing literature
focusing on the COVID-19 pandemic. First, a review of the study rationale and purpose are
provided. Then, results are explored related to the demographic variables and each of the
research questions. Lastly, clinical and theoretical implications of the current study’s findings are
discussed followed by limitations and future recommendations for research.
Study Rationale and Purpose
This study aimed to respond to an initial call to close critical gaps in the literature on the
COVID-19 pandemic, particularly through examining the COVID-19 pandemic as a form of
mass trauma (Horesh & Brown, 2020). Early research at the start of the pandemic demonstrated
emerging symptomology that was consistent with posttraumatic stress (Boyraz & Legros, 2020;
Duane et al., 2020; Griffin, 2020; Horesh & Brown, 2020), providing initial evidence that
individuals worldwide are likely experiencing and responding to the pandemic as a traumatic
event. Given this early evidence suggesting that people are responding to the pandemic as a form
of mass trauma and experiencing subsequent traumatic distress, we wondered whether this
pandemic-related traumatic distress might also be facilitating co-occurring posttraumatic growth
(PTG). According to Tedeschi and Calhoun’s (2004) theoretical framework of PTG, significant
levels of emotional distress such as are present with traumatic distress are necessary for PTG to
occur. Previous literature further supported this theoretical framework and demonstrated a
relationship between traumatic distress and PTG in response to a variety of traumatic events
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(Brooks et al., 2020; Chopko, 2010; Tedeschi & Calhoun, 1995, 2004; Vieselmeyer et al., 2017).
Thus, the current study intended to replicate this relationship in the face of the COVID-19
pandemic and examine it as a form of mass trauma.
Tedeschi and Calhoun’s (2004) sequential theoretical framework of PTG was used to
inform the variables selected to measure the presence and process of PTG within the current
sample. According to their model, the sequence of processes involved in PTG suggested
individuals first experience significant levels of emotional distress in response to a traumatic
event, followed by a disruption of cognitive beliefs where current beliefs about the self, others,
and the world are challenged and can no longer exist as a result of the traumatic event.
Individuals then experience intrusive rumination related to the event, consisting of unwanted and
unintentional thoughts and memories of the event, that eventually facilitates more intentional
cognitive processing called deliberate rumination involving the construction of new beliefs
through meaning-making and problem-solving. It is after deliberate rumination that PTG appears
to occur (Tedeschi & Calhoun, 1995, 2004). In alignment with this sequential process, intrusive
rumination and deliberate rumination were selected as variables within the current study to
measure the process of facilitating PTG more accurately and determine whether these cognitive
processes were occurring in response to the COVID-19 pandemic. As a disruption of cognitive
beliefs is necessary for rumination to occur (Tedeschi & Calhoun, 1995, 2004), it was assumed
the presence of rumination would be indicative of prior disruption of cognitive beliefs in
response to the COVID-19 pandemic; thus, disruption of beliefs was not explicitly measured.
Consistent with Tedeschi and Calhoun’s (2004) theoretical framework and numerous
other studies examining rumination and PTG (Haspolat & Cirakoglu, 2021; Kim & Bae, 2019;
Oginska-Bulik & Kobylarczyk, 2019; Triplett et al., 2012; Tsai et al., 2016; Wang et al., 2020;
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Zhang et al., 2018; Zhou & Wu, 2015), the current study also tested for the full mediation of
deliberate rumination between intrusive rumination and PTG within this sample. Previous
research indicated that intrusive rumination predicted PTG only through deliberate rumination so
the same mediation model was examined within this sample in response to the COVID-19
pandemic. Prior to this study, this mediation model, which had emerged throughout the literature
in response to a variety of traumatic and/or emotionally distressing events, had yet to be
replicated in response to the COVID-19 pandemic. As a result, the current study attempted to
address this gap in the literature.
The current study also attempted to address another gap in the literature by exploring a
potential variable that was hypothesized to increase levels of deliberate rumination. Given that
deliberate rumination is imperative in transitioning from intrusive rumination to PTG, it was
believed that identifying a potential variable that might strengthen this process could have
clinical implications and allow for an opportunity for future intervention to facilitate PTG
sooner. Mindfulness was examined as a potential variable due to its association with decreased
intrusive rumination (Conley et al., 2018; Haspolat & Cirakoglu, 2021; Kubota & Nixon, 2019;
Paul et al., 2013) and increased deliberate rumination (Haspolat & Cirakoglu, 2021; Lianchao &
Tingting, 2020). Specifically, Kubota and Nixon (2019) and Cerna et al. (2020) found
mindfulness interventions that focused on increasing levels of mindfulness and ability to attend
to the present moment and away from maladaptive cognitions and intrusive thoughts decreased
the presence of intrusive ruminations. Additionally, Haspolat and Cirakoglu (2021) more
recently found that higher levels of mindfulness correlated with lower levels of intrusive
rumination, which further correlated with higher levels of PTG. Haspolat and Cirakoglu also
found that mindfulness correlated with higher levels of deliberate rumination, which further
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correlated with higher levels of PTG. Therefore, it was hypothesized that mindfulness might
strengthen the transition between intrusive rumination and deliberate rumination and would
further strengthen the mediation of deliberate rumination on the overall model. In an effort to test
this potential model that had yet to be explored in previous research, the current study examined
a moderated mediation model where mindfulness moderated the mediation of deliberate
rumination on the relationship between intrusive rumination and PTG.
Findings Regarding Demographic Variables
The Impact of Events Scale-COVID19 (IES-COVID19) was used to screen for
participants who endorsed experiencing clinically significant levels of traumatic distress in
response to the COVID-19 pandemic. Scores on the IES-COVID19 that were over 24 were
included in the study as these scores indicated the presence of some PTSD symptoms and
significant levels of distress. The mean score within the current sample was 38.55, suggesting a
probable diagnosis of PTSD (Horowitz et al., 1979; Vanaken et al., 2020; Weiss & Marmar,
1997). These levels of distress were consistent with findings from recent research exploring
levels of trauma-related distress in response to the COVID-19 pandemic (Bekes et al., 2022;
Canal-Rivero et al., 2022; Ertl et al., 2022; Greene et al., 2021; Guo et al., 2022; Lewis et al.,
2022; Mirandola et al., 2022; Sun & Zhou, 2022; Wall et al., 2022; Wang et al., 2022; Witting et
al., 2022). Specifically, research has now more recently examined trauma and PTSD symptoms
in response to the COVID-19 pandemic among COVID survivors (Greene et al., 2021; Guo et
al., 2022), couples (Witting et al., 2022), adults with prior psychiatric disorder diagnoses (Lewis
et al., 2022), older adults (Bekes et al., 2022), non-clinical populations (Wall et al., 2022), young
adults and adolescents (Sun & Zhou, 2022), healthcare workers (Canal-Rivero et al., 2022; Wang
et al., 2022), and cancer patients (Mirandola et al., 2022). Ertl et al. (2022) also published a
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larger study exploring levels of trauma-related distress during the COVID-19 pandemic across
59 different countries in a sample of nearly 7,000 adults ranging from 18 to 94 years of age. Over
two-thirds of participants in their study reported experiencing clinically significant levels of
trauma-related distress in response to the COVID-19 pandemic. Levels of distress increased
among participants who reported experiencing loss of a loved one during the pandemic, loss of
income, employment, or housing, financial difficulties, food insecurity, conflict at home, and/or
separation from loved ones. It was evident that people were experiencing traumatic distress in
response to the pandemic on an international and global level based on findings of more recent
research (Bekes et al., 2022; Canal-Rivero et al., 2022; Ertl et al., 2022; Greene et al., 2021; Guo
et al., 2022; Lewis et al., 2022; Mirandola et al., 2022; Sun & Zhou, 2022; Wall et al., 2022;
Wang et al., 2022; Witting et al., 2022) and results of the current study demonstrated that some
U.S. adult residents endorsed experiencing distress in response to the pandemic as well.
Participants’ occupations were also examined through post-hoc analyses in an effort to
identify potential relationships among occupation, levels of COVID-19 related distress, and
posttraumatic growth (PTG). Findings in the current study were insignificant, showing no
significant relationship among reported occupation including unemployment, traumatic distress,
or PTG. It is possible this could be related to the timing of data collection as many shifts in
employment and fears around becoming unemployed emerged during the start of the COVID-19
pandemic when stay-at-home policies were still in place. It could be that earlier on in the
pandemic, a few weeks or even a few months after the start, a significant relationship between
occupation and level of distress might have emerged.
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Research Question Findings
To address gaps in the literature and explore potential PTG in response to the COVID-19
pandemic, three research questions were developed and examined through data collection and
analysis. The first research question for the current study explored whether intrusive rumination,
deliberate rumination, and mindfulness associated with the COVID-19 pandemic predicted PTG
in a sample of U.S. adult residents. Results of the multiple linear regression analysis used to
examine intrusive rumination, deliberate rumination, and mindfulness as independent variables
predicting PTG, the dependent variable, were significant overall. Only deliberate rumination
appeared to significantly predict PTG within the current study’s sample, demonstrating the
greatest influence on PTG within the model. Multiple studies provided evidence in support of
this finding and found deliberate rumination to be the greatest predictor of PTG across a variety
of populations in response to a myriad of traumatic and/or distressing events (Andrades et al.,
2018; Cann et al., 2011; Garcia & Wlodarczyk, 2018; Li et al., 2018; Taku et al., 2008). As
deliberate rumination marks a significant shift in cognitive processing, where an individual
begins to intentionally make sense of events that shattered previously held assumptions and
beliefs (Tedeschi & Calhoun, 2004), it is an imperative part of the PTG process in that it helps
individuals move away from distress and toward growth. Although both distress and growth
could and often do occur simultaneously (Tedeschi & Calhoun, 2004), deliberate rumination is
the part of the process where individuals begin to develop and construct new beliefs that help the
individual to grow and ultimately move forward in a new way. Results of the current study
suggested individuals appeared to be experiencing a similar process where deliberate rumination
helped to facilitate greater levels of PTG in response to the COVID-19 pandemic.
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Alternatively, intrusive rumination did not significantly predict PTG within the proposed
model, which was inconsistent with hypotheses. Previous research indicated that intrusive
rumination is a key component within the process of PTG where individuals experience
unintentional and unwanted thoughts and memories associated with the traumatic and/or
distressing event (Tedeschi & Calhoun, 2004). Prior research also showed that intrusive
rumination is typically associated with greater levels of distress (Morgan et al., 2017; Ramos et
al., 2018; Wozniak et al., 2020) and emphasized that the timeframe in which intrusive rumination
occurred following an event appeared to have a significant impact on the development of PTG
(Taku et al., 2008, 2009). Intrusive rumination that persists for six months or more after a
traumatic event is more likely to predict posttraumatic stress (Andrades et al., 2018; Garcia et al.,
2017; Stockton et al., 2011; Taku et al., 2009) whereas intrusive rumination that only lasts for a
few weeks or months after the event, before evolving into deliberate rumination, is more likely to
predict PTG (Oginska-Bulik, 2018; Taku et al., 2009). Researchers proposed that rumination that
occurred during the PTG process appeared to evolve across time where individuals moved from
intrusive rumination, consisting of unwanted thoughts and memories related to the event
immediately after the event, to more deliberate rumination that involved intentional reflection
and processes of meaning-making after more time had passed (Tedeschi & Calhoun, 2004). As
intrusive rumination measured in the current study was occurring greater than six months after
the COVID-19 pandemic initially started, it is possible that current levels of intrusive rumination
would correlate with higher levels of PTSS (Andrades et al., 2018; Garcia et al., 2017; Stockton
et al., 2011; Taku et al., 2009) and not PTG as was consistent with current findings. Additionally,
given that it has been over six months since the event started, it appeared more likely that we
would expect higher levels of deliberate rumination in response to the COVID-19 pandemic that
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would correlate with higher levels of PTG. This was consistent with results of the current study,
indicating individuals endorsed experiencing lower levels of intrusive rumination (M = 15.51)
than deliberate rumination (M = 17.65). Although this difference was relatively small, it still
might provide evidence that the ongoing and continuous nature of the pandemic allowed time for
this evolution in cognitive processing to occur, even with significant levels of distress present.
Mindfulness also did not significantly predict PTG within the current sample, which was
inconsistent with hypotheses. Trait mindfulness, as measured in the current study, was defined as
the general state of being attentive to and aware of the present moment (Brown & Ryan, 2003).
Trait mindfulness was examined to address a gap in the literature by aiming to identify a factor
that might influence the transformation from intrusive rumination into deliberate rumination and
further increase levels of deliberate rumination within the process of PTG. Trait mindfulness was
selected as this potential variable due to some research indicating it might have an impact on
PTG (An et al., 2018; Chopko & Schwartz, 2009; Rudaz et al., 2018; Shiyo et al., 2017) and
research indicating that increased levels of present-moment awareness might influence levels of
rumination. However, as previous findings were inconsistent, the current study aimed to add to
this literature and provide additional insight into the potential role of mindfulness within the PTG
process. More specifically, previous research has shown an inconsistent relationship between
trait mindfulness and PTG (An et al., 2018; Rudaz et al., 2018; Shiyo et al., 2017) across the
literature, meaning some research showed a significant relationship and other research did not; it
was often proposed to be impacted by other factors influencing the relationship such as spiritual
growth (Chopko & Schwartz, 2009), posttraumatic stress (An et al., 2018), and type of
mindfulness intervention (Labelle et al., 2015). Specifically, Rudaz et al. (2018) found trait
mindfulness moderated the relationship between spiritual growth and PTG, which researchers
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interpreted as indicative that trait mindfulness had an impact on PTG but in combination with
other factors such as spiritual growth. Labelle et al. (2015) examined mindfulness interventions
such as mindfulness-based stress reduction and found increasing mindfulness across multiple
facets through the implementation of a mindfulness intervention significantly predicted greater
PTG. Tedeschi and Blevins (2015) also looked at the relationship between mindfulness and PTG
and emphasized that mindfulness appeared to help individuals engage with their thoughts and
feelings in an observational, non-judgmental demeanor that helped to facilitate PTG. In a review
of this literature (An et al., 2018; Chopko & Schwartz, 2009; Labelle et al., 2015; Rudaz et al.,
2018; Tedeschi & Blevins, 2015), it was thus hypothesized that mindfulness would influence
deliberate rumination, which would then influence PTG. It was also hypothesized that trait
mindfulness could predict PTG alone given the fact that there seemed to be a small relationship
between the two concepts in general.
As trait mindfulness did not significantly predict PTG within the current sample, it was
possible this was because mindfulness interacted with other variables such as spiritual growth
(Rudaz et al., 2018) or other variables that have yet to be studied to predict PTG. It was also
possible the timing of data collection could have impacted the results and that higher levels of
trait mindfulness might correlate with PTG at different time points throughout the PTG process.
Lianchao and Tingting (2020) found trait mindfulness correlated with higher levels of PTG in a
sample of cancer patients who were actively managing and responding to their life-threatening
illnesses, suggesting mindfulness might help during and immediately after the traumatic
experience. It could be that higher levels of mindfulness served as a protective factor against
posttraumatic stress symptoms and PTSD (Bernstein et al., 2011; Smith et al., 2022) but did not
necessarily make a difference for individuals who were already experiencing deliberate
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rumination and PTG. It is possible that higher levels of mindfulness earlier in the pandemic
might have been more likely to predict PTG than over two years later.
Beyond examination of specific predictors, results of this study provided additional
evidence that people reported experiencing PTG in response to the pandemic as well as cooccurring clinically significant levels of traumatic distress indicated by the screening measure.
Within the last two years, researchers have started to explore PTG in response to the COVID-19
pandemic across a variety of populations and countries and found similar findings (Chasson et
al., 2022; Doorn et al., 2022; Feingold et al., 2022; Kalaitzaki et al., 2021; Luo et al., 2022; Luu,
2022; Na et al., 2022; Nelson et al., 2021; Northfeld & Johnston, 2021; Wall et al., 2022). Prior
to this, PTG had yet to be examined in response to an event such as a global pandemic and it was
unknown whether PTG could develop from such an event as the current study aimed to explore.
Wall et al. (2022) completed a recent study examining levels of PTSD and PTG among a sample
of individuals living in the United Kingdom during the COVID-19 pandemic. Results showed
that roughly half of the 440 participants reported experiencing co-occurring PTSD and PTG.
Additionally, Na et al. (2022) found that veterans who reported experiencing PTG in response to
the pandemic were also more likely to report experiencing co-occurring pandemic-related PTSD
symptoms. Similar results were found amongst a sample of frontline healthcare workers
(Feingold et al., 2022) and mental health therapists (Doorn et al., 2022) where higher levels of
PTG presented alongside higher levels of vicarious trauma and symptoms of PTSD. These
results were consistent with results of the current study, suggesting traumatic distress in response
to the COVID-19-pandemic was occurring alongside pandemic-related PTG. These results were
also consistent with Tedeschi and Calhoun’s (2004) theoretical framework, the theory used to
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inform the current study, suggesting traumatic distress and PTG could and often occurred
simultaneously.
The second research question for the current study explored whether deliberate
rumination fully mediated the relationship between intrusive rumination and PTG within the
current sample. Results of the mediation analysis through PROCESS Macro showed the direct
effect of intrusive rumination on PTG in the presence of deliberate rumination was insignificant
and the impact of intrusive rumination on PTG through deliberate rumination was significant.
This demonstrated that the relationship between intrusive rumination and PTG was fully
mediated by deliberate rumination within the current sample, which was consistent with the
hypotheses and previous literature (Haspolat & Cirakoglu, 2021; Kim & Bae, 2019; Luu, 2022;
Oginska-Bulik & Kobylarczyk, 2019; Shigemoto, 2022; Triplett et al., 2012; Tsai et al., 2016;
Wang et al., 2020; Zhang et al., 2018; Zhou & Wu, 2015). These results were also consistent
with Tedeschi and Calhoun’s (2004) theoretical framework of PTG, providing evidence that the
sequential nature of PTG, where individuals appear to move from intrusive rumination to
deliberate rumination prior to experiencing PTG, existed in response to the COVID-19
pandemic. Posttraumatic growth within this sample only occurred through deliberate rumination,
meaning that although intrusive rumination was present, deliberate rumination was necessary for
PTG to occur.
It is possible this sample of U.S. adult residents reported experiencing PTG through
deliberate rumination in response to the COVID-19 pandemic for a variety of reasons. First, as
evidenced by prior literature and Tedeschi and Calhoun’s (2004) theoretical framework of PTG,
deliberate rumination acted as a key mechanism within the PTG process where individuals began
to intentionally reflect on the event and began to develop and construct new beliefs. Thus, it
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made sense this similar sequential process would occur in response to a more novel form of mass
trauma such as the COVID-19 pandemic. Second, as previously discussed, the ongoing nature of
the pandemic might have allowed enough time for the natural evolution of intrusive rumination
into deliberate rumination to occur that is necessary to facilitate PTG. It was also possible that
consistent reminders of the pandemic across the media, through societal changes or word of
resurgence, etc., might have acted as cues for individuals who were experiencing significant
levels of distress to begin engaging in more intentional, meaning-making processes related to the
pandemic. For deliberate rumination to occur, individuals must make the conscious choice to
intentionally reflect upon the event or, in this case, the pandemic and begin reconstructing beliefs
that were challenged or disrupted by distress related to the pandemic. Given the mass amounts of
media coverage related to the pandemic and the ways in which this event has altered daily life
across the world, it could be that people were reminded of this event more often, which helped
prompt this conscious, more intentional cognitive process. The continuous nature of the COVID19 pandemic in general might also have helped individuals to move into deliberate rumination as
it has been unclear as to when the event will end, almost forcing individuals to move on and
construct beliefs that helped them continue moving forward regardless of the uncertainty.
Essentially, given that the pandemic has now become a “new normal,” it is possible that
individuals engaged in deliberate rumination related to the pandemic out of necessity in an effort
to adjust to more chronic levels of distress. Unlike other traumatic events where the trauma
might have occurred over a timeframe of a few minutes or even a few days, the COVID-19
pandemic has now lasted multiple years and is more chronic in nature. Even with heightened
levels of distress, it is possible that individuals had to make meaning of the event through
deliberate rumination as a means of coping with chronic traumatic distress.
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The third and final research question for the current study explored whether mindfulness
moderated the relationship between intrusive rumination and deliberate rumination and, further,
whether mindfulness moderated the mediation of deliberate rumination between intrusive
rumination and PTG. Results showed the interaction between intrusive rumination and
mindfulness on deliberate rumination was not significant, meaning mindfulness did not
significantly strengthen the relationship between intrusive rumination and deliberate rumination.
Results of the moderated mediation were also insignificant, meaning mindfulness did not
significantly strengthen the overall mediation of deliberate rumination between intrusive
rumination and PTG. Specifically, trait mindfulness did not predict PTG within the current
sample nor did mindfulness significantly correlate with PTG, indicating there was no
relationship between the two variables. Given there was no relationship, not even a weaker one
as would have been consistent with previous literature (An et al., 2018; Labelle et al., 2015;
Rudaz et al., 2018; Shiyo et al., 2017; Tedeschi & Blevins, 2015), it is possible this lack of
relationship influenced results of both the moderation and the moderated mediation model. As
the current study examined the impact of mindfulness on the sequential process of PTG, where it
was hypothesized to moderate the relationship between intrusive rumination and deliberate
rumination and further moderate the mediation of deliberate rumination, the lack of relationship
between mindfulness and PTG suggested mindfulness might not have any impact within the
model. As there was no relationship between mindfulness and PTG within the current sample at
all, it was less likely mindfulness impacted PTG at a specific time point during the sequential
process as the current study aimed to measure.
While mindfulness did not have an impact on PTG by itself, it was hypothesized that
mindfulness might interact with intrusive rumination as some research suggested (Conley et al.,
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2018; Costa et al., 2018; Kubota & Nixon, 2019; Paul et al., 2013) and this interaction would
then significantly impact PTG. However, results of the current study also indicated this was not
the case. One possible explanation for this surprising finding could be the type of mindfulness
measured in the current study did not effectively capture the characteristics of mindfulness that
help individuals transition into more deliberate rumination on their own. The Mindfulness
Attention Awareness Scale (Brown & Ryan, 2003) was used in the current study and measured
trait mindfulness, referring to a general receptive attention to and awareness of the present
moment. More recent research, however, found a certain facet of mindfulness referred to as
“describing” ability, as measured by the Five Facet Mindfulness Questionnaire (Baer et al.,
2006), correlated with higher levels of PTG and lower levels of intrusive rumination (Haspolat &
Cirakoglu, 2021). Describing refers to an individual’s ability to label emotions, thoughts, and
experiences with words (Chien et al., 2020; Haspolat & Cirakoglu, 2021). Unlike trait
mindfulness, which again refers to an individual’s ability to attend to the present moment with
nonjudgmental awareness, describing appears to involve greater cognitive engagement and
reflection as it requires an individual to not only be aware of their thoughts, emotions, and
experiences in the present moment but to label and describe them with words. As deliberate
rumination refers to cognitive processing that involves making meaning surrounding a particular
event, it is possible this facet of mindfulness, one that involves greater cognitive engagement,
might have more accurately fit into the current study’s proposed model. More specifically, trait
mindfulness refers to general awareness of the present moment whereas the describing facet of
mindfulness moves beyond general awareness and involves active cognitive processes. These
cognitive processes incorporate identifying thoughts, emotions, and current experiences, labeling
these, and being able to describe them either through self-reflection or verbally as expressed to
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another person. This more active facet of mindfulness might have been a better variable to
examine to address the research question, especially when considering more recent evidence
indicating relationships between the describing facet of mindfulness, rumination, and PTG
(Haspolat & Cirakoglu, 2021). Although it was not certain and these findings could suggest that
mindfulness did not have a significant impact on the PTG process, it was also possible the type
of mindfulness that was measured influenced results where measuring a more active facet of
mindfulness, such as describing, could have demonstrated a significant impact within the PTG
process.
Clinical and Theoretical Implications
The findings of the current study offered clinical insight into the experiences of adult
U.S. residents in response to the COVID-19 pandemic. Specifically, results of the current study
showed that some U.S. adult residents a\were experiencing the pandemic as a form of a mass
trauma and were experiencing co-occurring traumatic distress and PTG in response.
Additionally, the presence of PTG within this sample provided insight into the way in which
individuals across the United States are responding to the pandemic and the positive changes
they were experiencing as a result. This information might help mental health providers better
understand the significant impact the pandemic has had on an individual’s mental well-being,
both in terms of the level of distress as well as the unexpected growth. Through helping
individuals experiencing significant levels of distress in response to the COVID-19 pandemic
engage in more deliberate rumination, it is possible individuals might experience higher levels of
PTG and decreased distress. However, it was unfortunately unclear exactly how mental health
professionals could facilitate the process of deliberate ruminations. Researchers have proposed
potential interventions that might help including cognitively oriented therapies that could focus
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on cognitive processing (Mundey et al., 2019) or potential interventions rooted in existential
theory that could focus on generating and constructing meaning. It is also possible that the use of
self-affirmations could be explored as a potential intervention utilized to increase deliberate
rumination. Although research has yet to explore the relationship between self-affirmations and
deliberate rumination, previous research demonstrated that the use of self-affirmations might
help individuals cope with threats to their self-regard (Howell, 2017). As traumatic events
challenge beliefs that individuals have about themselves, it is possible that self-affirmations
could be utilized to distance themselves from the threat to self, caused by the trauma, and
reconnect to psychosocial resources that help bolster confidence and self-worth. Although the
exact mechanism of intervention is currently unknown and would benefit from further
exploration, results of this study indicated that identifying interventions to facilitate deliberate
rumination would likely significantly impact levels of PTG including in response to the COVID19 pandemic.
Theoretically, findings of the current study also supported Tedeschi and Calhoun’s
(2004) model of PTG as deliberate rumination was found to fully mediate the relationship
between intrusive rumination and PTG within this sample. This provided further evidence for the
sequential nature of PTG as outlined within their model where the process of PTG first involved
experiencing a traumatic and/or emotionally distressing event that challenged cognitions and
beliefs about the self, others, and the world. Then, intrusive rumination or the presence of
unwanted thoughts and memories related to the event emerged and eventually made way for
more deliberate rumination involving intentional reflection, meaning making, and the generation
of new beliefs following the event, allowing for PTG to occur (Tedeschi & Calhoun, 1995,
2004).
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Results of the current study demonstrated that a unique and relatively novel event such as
a global pandemic could facilitate the process of PTG in a similar manner as studied in natural
disasters, motor vehicle accidents, physical assaults, etc. This meant an event such as the
COVID-19 pandemic was significant enough that it led to significant levels of traumatic distress
in a similar manner more widely known and recognized in traumatic events like combat,
interpersonal violence, and other potentially life-threatening events. Additionally, this meant the
levels of distress in response to the COVID-19 pandemic were again significant enough to lead
to a disruption of core beliefs and the cognitive processing necessary to facilitate PTG.
Study Limitations
The current study had multiple limitations. Firstly, the sample was comprised
predominantly of middle-aged, White, female, middle class individuals, which made it difficult
to generalize results to more diverse samples of adult U.S. residents. Although the results of the
current study might provide insight into pandemic-related experiences of individuals with
previously described demographic characteristics and identities, it was possible that individuals
who identified as a part of other gender, ethnic, racial, or socioeconomic groups might have
different experiences related to the pandemic that this study could not measure given the more
homogeneous sample. Differing demographic characteristics could present confounding
variables that then could potentially impact PTG overall. As the current study did not have a
more diverse and representative sample, it was thus a limitation (Kukull & Ganguli, 2012).
Similarly, the majority of participants included in the current study endorsed a prior medical
diagnosis and/or condition present before the start of the COVID-19 pandemic. As it is possible a
preexisting medical condition could have contributed to greater levels of traumatic distress
around becoming infected or potentially being more susceptible to the virus, this created another
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limitation in terms of the generalizability of the current results. As the sample was again more
homogenous within this variable, it is possible the preexisting medical diagnosis could have had
a direct impact on levels of distress and perceived levels of posttraumatic growth, thus making it
difficult to determine whether the same PTG process might be occurring for individuals who did
not have a prior medical diagnosis. Although just under half the current sample demonstrated
that PTG was occurring without a prior medical diagnosis, the greater number of people included
with a diagnosis made it difficult to accurately generalize results.
Second, the current study also relied on the use of self-report measures for data
collection, which could allow greater room for skewed and biased answers, impacting the
validity of results. Specifically, self-report measures are more likely to be influenced by social
desirability where individuals try to present themselves and their current levels of functioning in
a more positive or socially acceptable light depending upon the questions being asked. Given the
fact that this study collected data through an online survey that utilized self-report measures, it
was not possible to externally validate the responses, which left room for bias and potentially
inaccurate or skewed responses (Northrup, 1997). Additionally, as this potential bias could not
be identified or explored further, the use of self-report measures remained a limitation of the
current study. In consideration of measures utilized in the current study, the selection of the
MAAS was another limitation of the study as it did not allow for measurement of domains of
mindfulness. The MAAS only allows for the measurement of trait mindfulness or one’s ability to
attune to the present moment. There were several other characteristics of mindfulness such as
observation, acting with awareness, non-reactivity to inner experience, etc. (Baer et al., 2006).
Another measure, such as the Five Facet Questionnaire of Mindfulness (Baer et al., 2006), would
have provided more in-depth information regarding the specific facets of mindfulness that might
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have been involved within the PTG process. The MAAS only measured trait mindfulness, which
did not allow for greater exploration of mindfulness within the PTG process, making this a
limitation of the current study.
Third, data obtained in the current study were collected two years after the COVID-19
pandemic began and, due to the ongoing nature of the event, it was likely perceived distress and
subsequent PTG levels had shifted and would continue to shift over time. As a result, the timing
of data collection was a limitation of the current study. Policies, procedures, and general
knowledge surrounding the pandemic were consistently changing over the last two years due to
the novelty of the pandemic and it was possible these might have impacted PTG as well.
Although data collected and analyzed in the current study demonstrated levels of traumatic
distress, rumination, and PTG two years after the event, this posed a limitation because data at
one point in time cannot be generalized to other time points. Levels of PTG might have been
different immediately at the start of the pandemic as well as six months after the start or even one
year. Although the current study shed light on current levels of PTG, inferences about PTG could
not be made in response to the pandemic across time as this was not a longitudinal study.
Finally, most people who completed the screening measure (the Impact of Events Scale –
COVID19) were screened out of the study as they did not indicate experiencing clinically
significant levels of traumatic distress in response to the COVID-19 pandemic over the last
week. This was a limitation as it was possible the screened out participants were no longer
experiencing distress in response to the pandemic but might have experienced PTG resulting
from higher levels of distress present earlier in the onset of the pandemic. The current study
measured co-occurring levels of traumatic distress and PTG; however, as the pandemic has now
lasted for two years, it is possible that levels of distress decreased over time, which would have
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screened participants out of the current study even though it was possible they might have still
been experiencing PTG. It was also possible the high number of participants who were screened
out of the study suggested many people were not experiencing distress in response to the
pandemic and thus not experiencing subsequent PTG. Therefore, it was possible many
individuals might not have been experiencing the pandemic as a form of mass trauma, making
the results of this study less generalizable to the greater public.
Future Research Recommendations
Considering present findings, multiple recommendations are made for future research.
First, given the ongoing nature of the pandemic, a longitudinal study to observe and more
accurately capture shifts in levels of distress, intrusive rumination, deliberate rumination, and
PTG is recommended. Additionally, a longitudinal study might help to more accurately and fully
capture the full sequential model of PTG, rather than the end of it, as was demonstrated through
the current study’s results. More specifically, a longitudinal study could measure shifts in
rumination over time to include when levels of intrusive and deliberate rumination were at their
highest and lowest. Given the sequential nature of PTG, this could help provide insight into how
long individuals might be spending in each part of the process as well as whether any
fluctuations occurred, meaning whether individuals might engage in deliberate rumination and
then transition back to intrusive rumination or other parts of the sequence. As guidelines and
knowledge surrounding the COVID-19 pandemic have continued to change and evolve over
time, it is possible these changes might have influenced levels of distress, rumination, and
subsequent PTG. It is recommended that the current study be replicated at additional time points
in an effort to better understand potential fluctuations in PTG over time as this could provide
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further guidance for how and when to intervene and support people after a potential mass trauma
such as the COVID-19 pandemic.
As discussed in limitations of the current study, it is also recommended that the current
study be replicated with a larger and more diverse sample to increase potential for
generalizability of the results. Future research might focus on collecting data outside of Prolific,
as was utilized in the current study, in an effort to reach participants that identify as members of
other gender, racial, ethnic, and/or socioeconomic groups. Similarly, it is also recommended that
future research utilize interviews to collect data as a means of obtaining greater and more indepth information surrounding experiences related to the COVID-19 pandemic. In reviewing
more recent research, it was evident numerous factors were associated with the COVID-19
pandemic and contributed to traumatic distress including financial concerns, unemployment, loss
of loved ones, etc. (Ertl et al., 2022). Future research that could understand the specific factors
contributing to traumatic distress and PTG might provide greater insight into the specific ways
healthcare providers could intervene and support people experiencing the pandemic as a form of
mass trauma.
As results demonstrated that trait mindfulness did not appear to significantly impact the
process of PTG within the current sample, it is also recommended that future research examine
other facets of mindfulness in relation to PTG, specifically in relation to the transition from
deliberate rumination to PTG. It is possible other facets of mindfulness, such as describing,
might have a greater influence on this transition (Haspolat & Cirakoglu, 2021)and future studies
using measures of mindfulness that could more accurately measure these different facets might
provide additional insight into the role mindfulness plays in this process and the interventions
that might be beneficial moving forward.
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Aside from examining other potential measures and/or facets of mindfulness, it is
recommended that future research potentially utilize a different model to explore the impacts of
mindfulness within the process of PTG. The current study examined the influence of mindfulness
earlier in the PTG process as a potential variable influencing the evolution of intrusive
rumination into deliberate rumination. It is possible mindfulness might have greater influence on
this process later on (Lianchao & Tingting, 2020) and a model that examines the relationships
among intrusive rumination, deliberate rumination, mindfulness, and PTG later on might yield
more significant results.
Conclusion
The current study aimed to address a gap in the literature by examining the COVID-19
pandemic as a form of mass trauma. Given that individuals were reporting significant levels of
traumatic distress at the start of the pandemic (Boyraz & Legros, 2020; Duane et al., 2020;
Griffin, 2020; Horesh & Brown, 2020), the current study sought to determine whether people
were also experiencing PTG in response to the pandemic. In addition, we aimed to replicate
Tedeschi and Calhoun’s (2004) sequential model of PTG and determine whether deliberate
rumination fully mediated the relationship between intrusive rumination and PTG. Finally, the
current study also sought to address another gap in the literature and identify a potential variable
that might help to increase levels of deliberate rumination given the direct link between higher
levels of deliberate rumination and PTG that emerged in the literature (Haspolat & Cirakoglu,
2021; Kim & Bae, 2019; Oginska-Bulik & Kobylarczyk, 2019; Triplett et al., 2012; Tsai et al.,
2016; Wang et al., 2020; Zhang et al., 2018; Zhou & Wu, 2015). Trait mindfulness was selected
as a potential variable given limited research suggesting a relationship with PTG (An et al.,
2018; Chopko & Schwartz, 2009; Huang et al., 2019; Omid et al., 2017; Rudaz et al., 2018;
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Walsh et al., 2018; Xu et al., 2018) that previous researchers proposed was likely influenced by
other variables. Thus, the current study looked at the relationship between mindfulness and
deliberate rumination through a moderated mediation model where mindfulness was
hypothesized to moderate the mediation of deliberate rumination between intrusive rumination
and PTG.
The current study found adults living within the United States since the start of the
pandemic were experiencing posttraumatic growth directly in response to the pandemic. Further,
results suggested individuals were engaging in the same sequential process highlighted by
Tedeschi and Calhoun’s (2004) sequential framework of PTG—moving from intrusive
rumination to more deliberate rumination that then facilitated PTG. This finding was consistent
with numerous other studies examining the PTG process in response to a variety of traumatic
and/or emotionally distressing events (Andrades et al., 2018; Brooks et al., 2017; Kim & Bae,
2019; Lafarge et al., 2020; Lianchao & Tingting, 2020; O’Connor & Canevello, 2019; Seyburn
et al., 2020; Taku et al., 2008, 2009, 2015; Wang et al., 2020; Wu et al., 2015; Zhou et al., 2015).
The current study provided evidence that deliberate rumination fully mediated the relationship
between intrusive rumination and PTG within a sample of U.S. adult residents and identified
deliberate rumination as a significant predictor of pandemic-related PTG. Results of the current
study also showed that trait mindfulness might increase both intrusive and deliberate rumination;
however, it did not appear to have a significant impact on the PTG process overall and did not
moderate the mediation of deliberate rumination. The current findings had important theoretical
and practical implications and provided insight into the mental health needs of individuals
residing with the United States as well as potential avenues of intervention to best provide
support.
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Hello Prospective Participant,
My name is Mackenzie May and I am conducting a research study on the experiences of adults
living in the United States in response to the COVID-19 Pandemic. Participation in this study is
completely voluntary and should you choose to participate, your name along with any and all
other identifying information will be kept confidential in any future publications or
presentations.
In order to participate in this study, you must meet the following criteria:
1. Be of the age 18 or older.
2. Your permanent place of residence must be within the United States.
3. You have lived in the United States, consistently, since March 2020 or longer.
If you meet the above criteria and are interested in participating, please click on the following
link. Upon completion, you will be monetarily compensated for your time. You are also able to
withdraw from the current study at any point in time by exiting the survey.

Thank you for your time and interest,
Mackenzie May
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Research Consent Form

Consent Form for Human Participants in Research
University of Northern Colorado
Project Title: Rumination, Mindfulness, and Posttraumatic Growth during the COVID-19
pandemic: A Moderated Mediation Model
Researcher: Mackenzie May
Research Advisor: Dr. Lu Tian, Ph.D., Counseling Psychology
Phone: (970) 351-2819
Email: Lu.Tian@unco.edu
Purpose and Description: The purpose of this study is to better understand the ways in which
US adult residents are being impacted by the COVID-19 pandemic. The researcher would like to
invite you to participate in up to four survey questionnaires. In the first questionnaire, you will be
asked about your levels of stress related to the COVID-19 pandemic. In the following
questionnaires, you may be asked about your attentional abilities along with your thought
processes and positive experiences related to the COVID-19 pandemic. Your honesty in
completing these surveys is essential to ensure overall validity within the research project. Once
you have completed up to four survey questionnaires, you will be notified of completion and the
results will be directly sent to the research to begin the coding and de-identification process.
Confidentiality: Surveys used in this study will be administered, collected, and coded in order to
de-identify you as the participant. Each set of surveys corresponding with each participant will
be coded using a numbered system that will allow the researcher to pinpoint which responses
came from each participant without the need for names or the use of other identifiable
information. After the research study is complete, your responses will be available upon your
request.
Participants in this study are intended to remain confidential. Data cannot be traced back to the
original source from the numbers that will serve as identifiers in the data records. Participant
consent forms and collected data will also be destroyed 3 years after the conclusion of this study.
It is impossible, however, to completely guarantee confidentiality and information that is
submitted electronically or on a public forum cannot be considered fully secure. The researcher
also has a legal obligation to report suspected mistreatment of children and elders along with any
serious threats regarding harm against self or others. In this case, it is possible that a court may
order the release of data or a list of subjects.
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Risks and Benefits: It is possible that some participants may find answering questions about
mental health distressing or embarrassing. The researcher is aware of this risk and is prepared to
be as sensitive to participant needs as possible. If you become upset or uncomfortable while
completing the survey questionnaires at any point in time, you are able to discontinue and exit
the survey. You also have the option to choose not to answer a particular question at any point as
well. The survey will also end with a list of national resources available for you if you need
additional support.
The research being conducted will not have a direct benefit to you as the participant. However,
participation in this research study provides an important contribution to the proposed research
questions for the current study. This information will be used to inform other researchers, mental
health professionals, and medical health professionals who work with US adult populations.
By continuing this survey, you are acknowledging that:
Your participation in this study is voluntary and that you can skip questions or withdraw
participation at any point in time. The researcher will respect your decision, whatever you
choose, and this not result in any loss of confidentiality should you choose to do so. Having read
the above information, please sign below if you consent to and would like to participate in this
research. If you would like a copy of this consent form, please contact the researcher at the email
address provided above. If you have any further questions or concerns regarding the study or
research methods, please feel free to contact the researcher as well. If you have questions about
your selection or treatment as a research participant, please contact Nicole Morse, IRB
Administrator, Office of Research, Kepner Hall, University of Northern Colorado Greeley, CO
80639; (970) 351-1910.
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The Impact of Event Scale with Modifications for COVID-19 (IES-COVID19)
Please find below a list of statements regarding the situation related to the corona virus (COVID19). Read each statement carefully and indicate to what extent it was applicable to you during the
last seven days. If it did not occur, you can choose 0, which corresponds to ‘not at all.’

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

I thought about it when I didn’t mean to.
I avoided letting myself get upset when I
thought about it or was reminded of it.
I tried to remove it from my thoughts.
I had trouble falling asleep or staying asleep
because of pictures and thoughts about it.
I had waves of strong feelings about it.
I had dreams about it.
I stayed away from things that made me
think about it.
I felt as if it hadn’t happened or wasn’t real.
I tried not to talk about it.
Pictures about it popped into my mind.
Other things kept making me think about it.
I was aware that I had a lot of feelings about
it, but I didn’t deal with them.
I tried not to think about it.
Every thought about it brought back the
feelings about it.
My feelings about it were kind of numb.

Not at all

Seldom

Sometimes

Often

0
0

1
1

3
3

5
5

0
0

1
1

3
3

5
5

0
0
0

1
1
1

3
3
3

5
5
5

0
0
0
0
0

1
1
1
1
1

3
3
3
3
3

5
5
5
5
5

0
0

1
1

3
3

5
5

0

1

3

5
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Post Traumatic Growth Inventory
Indicate for each of the statements below the degree to which this change occurred in your life as
a result of the COVID-19 pandemic, using the following scale.
0 = I did not experience this change as a result of my crisis.
1 = I experienced this change to a very small degree as a result of my crisis.
2 = I experienced this change to small degree as a result of my crisis.
3 = I experienced this change to a moderate degree as a result of my crisis.
4 = I experienced this change to a great degree as a result of my crisis.
5 = I experienced this change to a very great degree as a result of my crisis.
0
1.
2.
3.
4.
5.
6.

I changed my priorities about what is important in life.
I have a greater appreciation for the value of my own life.
I developed new interests.
I have a greater feeling of self-reliance.
I have a better understanding of spiritual matters.
I more clearly see that I can count on people in times of
trouble.
7. I established a new path for my life.
8. I have a greater sense of closeness with others.
9. I am more willing to express my emotions.
10. I know better that I can handle difficulties.
11. I am able to do better things with my life.
12. I am better able to accept the way things work out.
13. I can better appreciate each day.
14. New opportunities are available which wouldn’t have been
otherwise.
15. I have more compassion for others.
16. I put more effort into my relationships.
17. I am more likely to try to change things which need
changing.
18. I have a stronger religious faith.
19. I discovered that I’m stronger than I thought I was.
20. I learned a great deal about how wonderful people are.
21. I better accept needing others.

1

2

3

4

5
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The Event Related Rumination Inventory
After an experience like the COVID-19 pandemic, people sometimes, but not always, find
themselves having thoughts about their experience even though they don’t try to think about it.
Indicate for the following items how often, if at all, you had the experiences described during the
weeks immediately after the event.
0
1
2
3
Not At All
Often
1.
2.
3.
4.
5.

I thought about the event when I did not mean to.
Thoughts about the event came to mind and I could not stop thinking about them.
Thoughts about the event distracted me or kept me from being able to concentrate.
I could not keep images or thoughts about the event from entering my mind.
Thoughts, memories, or images of the event came to mind even when I did not want
them.
6. Thoughts about the event caused me to relive my experience.
7. Reminders of the event brought back thoughts about my experience.
8. I found myself automatically thinking about what had happened.
9. Other things kept leading me to think about my experience.
10. I tried not to think about the event, but could not keep the thoughts from my mind.
11. I thought about whether I could find meaning from my experience.
12. I thought about whether changes in my life have come from dealing with my experience.
13. I forced myself to think about my feelings about my experience.
14. I thought about whether I have learned anything as a result of my experience.
15. I thought about whether the experience has changed my beliefs about the world.
16. I thought about what the experience might mean for my future.
17. I thought about whether my relationships with others have changed following my
experience.
18. I forced myself to deal with my feelings about the event.
19. I deliberately thought about how the event had affected me.
20. I thought about the event and tried to understand what happened.
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The Mindfulness Attention Awareness Scale (MAAS)
Instructions: Below is a collection of statements about your everyday experience. Using the 1-6
scale below, please indicate how frequently or infrequently you currently have each experience.
Please answer according to what really reflects your experience rather than what you think your
experience should be. Please treat each item separately from every other item.

1
almost
always
____ 1.
____ 2.
____ 3.
____ 4.
____ 5.
____ 6.
____ 7.
____ 8.
____ 9.
___ 10.
___ 11.
___ 12.
___ 13.
___ 14.
___ 15.

2

3

4

5

6

very
frequently

somewhat
frequently

somewhat
infrequently

very
infrequently

almost
never

I could be experiencing some emotion and not be conscious of it until sometime
later.
I break or spill things because of carelessness, not paying attention, or thinking of
something else.
I find it difficult to stay focused on what’s happening in the present.
I tend to walk quickly to get where I’m going without paying attention to what I
experience along the way.
I tend not to notice feelings of physical tension or discomfort until they really
grab my attention.
I forget a person’s name almost as soon as I’ve been told it for the first time.
It seems I am “running on automatic,” without much awareness of what I’m
doing.
I rush through activities without being really attention to them.
I get so focused on the goal I want to achieve that I lose tough with what I’m
doing right now to get there.
I do jobs or tasks automatically, without being aware of what I’m doing.
I find myself listening to someone with one ear, doing something else at the same
time.
I drive places on ‘automatic pilot’ and then wonder why I went there.
I find myself preoccupied with the future or the past.
I find myself doing things without paying attention.
I snack without being aware that I’m eating.

Scoring: To score the scale, simply compute a mean (average) of the 15 items.
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Debriefing Form for Human Participants in Research
University of Northern Colorado
Project Title: Rumination, Mindfulness, and Posttraumatic Growth during the COVID-19
pandemic: A Moderated Mediation Model
Researcher: Mackenzie May
Research Advisor: Dr. Lu Tian, Ph.D., Counseling Psychology
Phone: (970) 351-2819
Email: Lu.Tian@unco.edu
Thank you for your time and participation in the current research study concerning your
experiences during the COVID-19 pandemic. The present study sought to understand whether
rumination, mindfulness, and growth are potential outcomes of those who have experienced
significant mental and emotional distress in relation to the global pandemic. It is hoped that
better understanding this can help mental health professionals be of greater support during this
time.
If you have any questions regarding this study, please feel free to ask the researcher or research
advisor at this time. In the event you feel psychologically distressed and/or impacted by
participation in this study, you are invited to contact the University of Northern Colorado
Psychological Services Clinic via email at ppsy.clinic@unco.edu or by phone at (970) 351-1645.
If you are in need of crisis or emergency services, please dial 911 directly or contact the National
Crisis Line at 1 (800) 273-8255.

Thanks again for your participation and time,
Mackenzie May

149

APPENDIX E
DEMOGRAPHICS QUESTIONNAIRE

150

Demographic Form
1. What is your age?
a. ____________
b. Prefer not to answer
2. What is your gender?
a.
b.
c.
d.
e.
f.
g.

Male/Man
Female/Woman
Trans male/ Trans man
Trans female/ Trans woman
Nonbinary
A gender not listed (please specify) ____________
Prefer not to answer

3. What is your sexual orientation?
a.
b.
c.
d.
e.
f.
g.
h.

Bisexual
Gay
Heterosexual/Straight
Lesbian
Queer
Questioning
An orientation not listed (please specify) ____________
Prefer not to answer

4. What is your race (selection all that apply)?
a.
b.
c.
d.
e.
f.
g.
h.

Asian, Native Hawaiian, or Pacific Islander
Black or African American
Latino/a/x or Hispanic
Middle Eastern or Arab
Native American, American Indian, or Alaskan Native
White
A race not listed (please specify) ____________
Prefer not to answer
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5. How would you describe your current socioeconomic status?
a. ___________________
6. What is your highest education level?
a.
b.
c.
d.
e.

High school
Some college
College graduate
Graduate degree
A level not listed (please specify) __________

7. What state do you currently live in?
a. ______________________
8. Prior to the start of the COVID-19 pandemic, did you have any previously diagnosed
medical conditions?
a. Yes
b. No
c. Other (please specify) ____________

9. Which of the following best describes your region of current residence?
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.

West – Urban
West – Rural
West – Suburban
Midwest – Urban
Midwest – Rural
Midwest – Suburban
Northeast – Urban
Northeast – Rural
Northeast – Suburban
South – Urban
South – Rural
South – Suburban
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Date: 02/02/2022
Principal Investigator: Mackenzie May
Committee Action: IRB EXEMPT DETERMINATION – New Protocol
Action Date: 02/02/2022
Protocol Number: 2201034736
Protocol Title: Rumination, Mindfulness, and Posttraumatic Growth during the COVID-19
Pandemic: A Moderated Mediation Model
Expiration Date: N/A – Exempt Status
The University of Northern Colorado Institutional Review Board has reviewed your protocol and
determined your project to be exempt under 45 CFR 46.104(d) (702) for research involving
Category 2 (2018): EDUCATIONAL TESTS, SURVEYS, INTERVIEWS, OR
OBSERVATIONS OF PUBLIC BEHAVIOR. Research that only includes interactions involving
educational tests (cognitive, diagnostic, aptitude, achievement), survey procedures, interview
procedures, or observation of public behavior (including visual or auditory recording) if at least
one of the following criteria is met: (i) The information obtained is recorded by the investigator
in such a manner that the identity of the human subjects cannot readily be ascertained, directly or
through identifiers linked to the subjects; (ii) Any disclosure of the human subjects’ responses
outside the research would not reasonably place the subjects at risk of criminal or civil liability
or be damaging to the subjects’ financial standing, employability, educational advancement, or
reputation; or (iii) The information obtained is recorded by the investigator in such a manner that
the identity of the human subjects can readily be ascertained, directly or through identifiers
linked to the subjects, and an IRB conducts a limited IRB review to make the determination
required by 45 CFR 46.111(a)(7).
You may begin conducting your research as outlined in your protocol. Your study does not
require further review from the IRB, unless changes need to be made to your approved protocol.
As the Principal Investigator (PI), you are still responsible for contacting the UNC IRB office if
and when:
• You wish to deviate from the described protocol and would like to formally submit a
modification request. Prior IRB approval must be obtained before any changes can be
implemented (except to eliminate an immediate hazard to research participants).
• You make changes to the research personnel working on this study (add or drop research
staff on this protocol).
• At the end of the study or before you leave The University of Northern Colorado and are
no longer a student or employee, to request your protocol be closed. *You cannot
continue to reference UNC on any documents (including the informed consent form) or
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•

conduct the study under the auspices of UNC if you are no longer a student/employee of
this university.
You have received or have been made aware of any complaints, problems, or adverse
events that are related or possibly related to participation in the research.

If you have any questions, please contact the Research Compliance Manager, Nicole Morse, at
970-351-1910 or via e-mail at nicole.morse@unco.edu. Additional information concerning the
requirements for the protection of human subjects may be found at the Office of Human
Research Protection website: http://hhs.gov/ohrp/ and https://www.unco.edu/research/researchintegrity-and compliance/institutional-review-board/.
Sincerely,
Nicole Morse
Research Compliance Manager
University of Northern Colorado: FWA00000784

